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1.   CIRCUIT  RESEARCH  PROGRAM 


(Supported  in  part  by  the  Office  of  Naval  Research  under  Contract 

NR  048-102/6-15-67  Code  ^37,  W.  J.  Poppelbaum,  Principal  Investigator) 


Summary 

This  quarter  marks  the  successful  conclusion  of  two  projects: 
Dick  Koo  is  currently  engaged  in  his  final  report  (Ph.D.  thesis)  on  the 
Photoconductive  Matrix  as  a  multi-channel  switch,  while  Tak  Katoh  has 
finished  with  the  matrix  addressed  Electroluminescent  Panel. 

In  the  area  of  Random  Sequence  Coding  John  Esch  describes  a 
number  representation  suitable  for  mapping  onto  Clocked  Random  Pulse 
Sequences  (CRPS's)  and  proposes  a  two-wire  scheme  for  the  handling  and 
manipulation  of  rational  numbers. 

Bob  Wickersheim  is  investigating  suitable  modulators  for  a 
Large  Screen  Color  Television  Display. 

Finally,  a  new  project CRT  Display  Memory is  being  started 

by  Liu  Wo.   The  objective  here  is  to  exploit  both  the  persistence  and 
secondary  emission  properties  of  a  cathode  ray  tube  phosphor  to  produce  a 
device  that  combines  storage  with  display  in  a  single  unit. 

M.  Faiman 
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1.1  Photoconductive  Matrix  (Project  No.  02) 

1.1.1  Summary 

This  project  is  now  in  its  final  stages.  A  model  with  four 
input  channels  and  four  output  channels  has  "been  built  to  demonstrate 
the  feasibility  of  a  photoconductive  matrix. 

The  photoconductive  cells  used  in  the  switching  panel  are 

commercial  quality  CdSe  cells  (EM1502,  made  by  Raytheon).   The  light 

source  is  a  continuous  helium-neon  gas  laser  with  an  output  of  h.3 

milliwatts  at  632.8  nm  in  the  TEM__  mode.   The  characteristics  of  the 

00 

photocells  are  measured  with  respect  to  this  source.   The  typical, 
measured  photo-response  and  transient  response  are  shown  in  Figures  1 
and  2.   All  elements  are  selected  to  be  within  25%  of  the  given  data. 
The  output  voltage  of  a  given  channel  j  with  respect  to  an 
input  channel  m  is  given  by 

V.  =T~V  +  nV  +  p>  S^   V 
3  m    |  m   I  r  f  m   r 


where  '  is  the  transmission  efficiency, in  is  a  noise  factor  dependent 
on  the  amount  of  decay  of  photocell  conductivity  between  successive  light 
beam  scans,  and  p  is  the  crosstalk  factor.   To  measure  these  parameters 
a  constant  voltage  V  is  applied  to  one  input  channel,  the  others  being 
grounded,  so  that  the  voltage  at  a  selected  output  channel  is  given  by 


V0  ="Tv  +|T]V 


In  this  equation  the  first  term  is  a  DC  component  corresponding 
to  the  transmitted  signal  and  is  therefore  given  by  the  average  voltage, 
while  the  f\   term  consists  of  the  residual  AC.  T1  and  fi  are  shown  in  Figure 
3.   To  measure  [3  the  constant  voltage  V  is  applied  to  all  but  the  given 
input  channel,  the  output  then  being 


-2- 


VQ  =  p(n-l)V 

The  results  show  that  3  is  negligibly  small,  as  predicted. 

It  is  felt  that  this  project  has  shown  the  feasibility  of  using 
a  matrix  of  photocells  to  steer  information.   If  the  effort  to  develop  an 
integrated  photocell  matrix  is  successful  it  will  be  possible  to  concentrate 
a  high  density  of  information  channels  within  a  very  small  area. 

Dick  Koo. 
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Transient  and  Photo  Response  of  Photo- 
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1.2  Random  Sequence  Coding  (Project  Wo.  03) 

1.2.1  The  CRPS  System 

What  follows  is  a  description  of  a  Clocked  Random  Pulse  Sequence 
(CRPS)  system  in  which  most  of  the  difficulties  of  the  Random  Pulse  Sequence 
(RPS)  and  Synchronous  Random  Pulse  Sequence  (SRPS)  systems  are  overcome. 

In  the  RPS  system  accuracy  was  directly  related  to  the  pulse 
shapes, which  meant  that  component  tolerances  and  other  problems  of  analog 
systems  were  present.   However,  because  each  operation  contains  an  inde- 
pendent noise  source,  the  distributions  are  close  to  theoretical  values. 
In  the  SRPS  system  the  analog  problems  of  the  RPS  system  were  overcome, 
but  degradation  of  distributions  was  a  potential  problem.   However,  it 
did  have  the  advantage  of  being  able  to  square  a  sequence  value  and  thus 
easily  check  the  distributions.   The  CRPS  system  utilizes  a  mapping  from 
variable  values  to  machine  values  and  a  two-wire  ratio  representation  of 
rational  numbers  to  retain  the  advantage  and  do  away  with  the  disadvantages 
of  the  RPS  and  SRPS  systems ,  as  well  as  extending  the  range  of  numbers 
which  can  be  represented. 

Last  quarter  an  analog  to  CRPS  converter  was  described.   A 
binary  to  CRPS  converter  is  also  possible  by  using  feedback  shift  registers 
to  generate  many  CRPS.'s,  each  of  which  has  a  machine  value  of  1/2.   A  group 
of  these  constitutes  a  random  binary  number  generator.   This  random  binary 
number  is  compared  to  the  input  binary  number.  When  the  random  number  is 
less  than  the  input  number  a  pulse  is  generated,  otherwise  no  pulse  is 
generated.   The  pulse  sequence  generated  this  way  has  a  machine  value 
equal  to  that  of  the  input  number. 

1.2.2  Number  Representation  in  the  CRPS  System 

A  typical  CRPS  will  be  denoted  by  A  =  (a,  a'] .   The  name  of  the 
sequence  is  A  and  this  will  occur  in  Boolean  expressions  that  result  from 
combining  A  with  other  CRPS's  in  conventional  combinatorial  circuitry. 
The  value  of  the  number  is  a,  restricted  to  the  range  -1  <  a  <  1,  while  a' 
is  the  machine  value,  viz.  the  probability  that  a  pulse  occurs  in  any  given 


time  slot  of  A.   Thus  0  <  a'  <  1.   The  simplest  choice  of  mapping  from  a 
to  a'  is  linear,  and  one  that  leads  to  a  ready  implementation  of  multipli- 
cation is  made  here: 

a'  -  l/2(l-a)  (1) 

and  conversely,  a  =  l-2a'  (2) 

Note  that  zero  is  represented  by  Z  =  (0,  1/2}. 

1.2.3  Arithmetic  Operations  on  Single  CRPS's. 

If  sequence  A  is  input  to  a  NOT  circuit,  the  probability  of  a 
pulse  occurrence  at  any  time  in  the  output  is  evidently  1-a.'.  it  then 
follows  from  (l)  and  (2)  that 

A  =   {-a,  1-a'}  (3) 

showing  that  NOT  performs  negation  on  the  numerical  value.   Similar 
reasoning  for  AND  and  OR  yields 

AB  =   {1  -  l/2(l-a)(l-b),  a'b'}  (h) 

and 

A  v  B  =  {l/2(l+a)(l+b)-l,  a'  +  b'-a'b'}  (5) 

Extensions  to  more  than  two  inputs  are  obvious.   Equation  (5)  takes  on  a 
simpler  form  if  A  and  B  are  disjoint  (a'b'  =  0) ,  in  which  case 

(A  v  B),.  .  =  (a  +  b  -  1,  a'+b'}  ($) 

disj 

Two  clearly  disjoint  sequences  are  AC  and  AB.   Then,  using  (g)  through 
(6) 

AC  v  AB  =   [l-l/2(l-a)(l-c)-l/2(l+a)(l-b),a'c'  +  (l-a')b'}       (7) 
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Putting  C  =  B  in  (7)  yields  the  EXCLUSIVE- OR  function: 

A  ©  B  -    {ab,  a'(l-b')  +  (l-a')b'  }  (8) 

thereby  accomplishing  multiplication.   Putting  A  =  Z  =  {0,  1/2}  in  (7)  gives 

ZB  v  ZC  =   (l/2(b+c),  l/2(b'+c')j  (9) 

which  effectively  performs  addition. 

1.2.U  Arithmetic  Operations  on  Pairs  of  CRPS's 

It  is  now  convenient  to  choose  a  two-wire  system  for  representing 
rational  numbers.   Thus  a  =  a  /a  is  represented  by  a  numerator  (n)  sequence 

An  ~  ^an'  an'^  and  a  ^enomi-na^OT    (d)  sequence   A^  =  {a,,  a,']  .   It  is 
clear  that  addition,  subtraction,  multiplication  and  division  of  rational 
numbers  can  now  be  performed  without  the  necessity  of  scaling.   If  P 
denotes  the  product,  Q,  the  quotient,  S  the  sum  and  D  the  difference.   It 
follows  from  (8)  and  (9)  that 

Pn  =  An  ®  Bn  Pd  =  Ad  ®  Bd  (l0) 

%   '   An  ®  Bd  Qd  =  Ad  ®  Bn  (11) 

Sn  =  Vl  V  Vl  Sd  =  Pd  ®  (Z1Z2}  (12) 

Dn  "  %h   V  ¥l  Dd  ^'   Sd  (13) 

Here,  Z  and  Z  are  two  independent  representations  of  zero  {0,  1/2}  ;  the 
(Z  Z  )  term  in  (12)  is  to  compensate  for  the  factor  of  1/2  in  (9). 

John  Esch. 


1.3  Electroluminescent  Panel  (Project  No.  07) 

I.3.I  Summary 

During  this  quarter  the  final  28  printed  circuit  cards  required 
for  driving  the  panel  were  finished.   The  device  is  now  working  and  demon- 
strates that  the  time-varying  characteristics  of  electroluminescent  panels 
can  be  overcome  in  producing  a  practical,  matrix  addressed  display. 
Further  details  of  this  project  are  to  he  found  in  D.C.S.  Report  No.  236. 

Tak  Katoh. 
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l,k      Large  Screen  Television  Display  (Project  No.  09) 

1 .k  . 1  Color  Television  Display 

The  most  effective  electronic  methods  of  modulating  a  light  beam 
require  that  the  light  be  monochromatic.   Since  this  is  the  case,  a  system 
for  obtaining  color  television  could  be  constructed  by  using  three  modulators 
The  frequencies  of  light  passing  through  the  modulators  would  correspond 
to  red,  green,  and  blue  as  shown  in  Figure  1.   The  video  signal  for  each 
color  would  come  from  the  appropriate  output  of  a  color  television  receiver. 
If  necessary,  signal  delay  circuitry  can  be  inserted  between  the  receiver 
and  the  modulators  so  that  the  modulated  beams  will  arrive  at  the  same 
point  on  the  screen  in  proper  time  sequence.   For  the  present,  investigation 
will  be  made  using  a  single  light  modulator  with  provisions  for  adding  the 
other  two  modulators  later. 

1 .1+  .  2  Electro-optic  Light  Modulator 

Two  types  of  light  modulator  are  being  investigated,  electro- 
optic  devices  using  KDP  or  ADP  crystals  and  acousto-optic  devices  using 
ultrasonic  transducers.   SeA^eral  relatively  inexpensive  electro-optic 
light  modulators  are  commercially  available.   The  device  functions  by 
changing  the  polarization  of  a  light  beam  passing  through  it  in  proportion 
to  the  voltage  applied  to  it,   If  it  is  placed  between  crossed  polarizers, 
then  the  intensity  of  the  beam  will  vary  with  the  applied  voltage. 

The  inexpensive  modulator  requires  a  broad-band  driver  amplifier 
which  is  capable  of  providing  an  output  of  about  2000  volts  into  a  lOOpf 
capacitor.      A  study  has  been  made  of  designing  or  having  produced 
an  amplifier  meeting  these  requirements.   Thus  far,  the  results  have  been 
negative,  and  this  method  of  light  modulation  might  have  to  be  dropped. 

There  are  electro-optic  modulators  which  can  be  purchased  costing 
10  times  as  much  which  have  drive  voltages  of  a  few  hundred  volts.   Since 
cost  is  a  major  factor  in  designing  this  display  system,  other  light 
modulators  will  be  investigated  first.   A  Sylvania  research  group, has 
recently  designed  a  modulator  which  might  prove  feasible. 
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lA.3  Acousto-optic  Light  Modulator 

The  basic  operation  of  an  ultrasonic  cell  is  shown  in  Figure  2. 
Two  opposite  sides  of  the  cell  are  transparent,  permitting  a  light  beam  to 
be  passed  through  it.   The  cell  contains  a  liquid  such  as  water  or  butyl 
bromide.   The  transducer  at  one  end  is  driven  at  a  resonant  frequency  of 
^5  megahertz,  thus  setting  up  ultrasonic  standing  waves  in  the  liquid. 
The  index  of  refraction,  being  proportional  to  the  density  of  the  liquid, 
varies  sinusoidally;  and  the  cell  has  the  same  effect  on  the  light  beam 
as  a  diffraction  grating.   The  incident  light  beam  will  emerge  from  the 
cell  in  a  typical  diffraction  pattern. 

If  the  angle  between  the  incident  beam  and  the  standing  waves 
is  made  equal  to  the  Bragg  angle,  most  of  the  diffracted  light  will  emerge 
at  the  same  angle.   The  requirement  for  Bragg  diffraction  is 

sin  9  =  1/2(7-) 

where : 

^  =  wavelength  of  light  beam  in  a  vacuum, 
J\_-   wavelength  of  ultrasonic  wave, 

n  55  index  of  refraction  of  the  liquid. 

The  amount  of  light  which  is  diffracted  depends  upon  the  change 
in  the  index  of  refraction  due  to  the  ultrasonic  wave.   If  .  Am   =  the 
difference  between  the  most  and  least  dense  refractive  indices,  then 

2 
I  oc  sin   (An) 

where  I  is  the  intensity  of  the  diffracted  beam. 

Since  An  is  proportional  to  the  amplitude  of  the  standing  wave, 
the  intensity  of  the  diffracted  beam  will  vary  as  the  voltage  applied  to 
the  transducer  is  amplitude  modulated. 
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Figure  2.   Ultrasonic  Cell 


■13- 


The  restrictions  upon  the  size  of  the  cell,  the  incident  light  L 
beam  diameter,  and  the  allowed  bandwidth  are  currently  being  derived. 
Several  companies  have  been  contacted  for  purchase  of  a  suitable  transducer, 


R.  Wickersheim 
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1.5   CRT  Display  Memory  (Project  No.  20) 

1.5.1  Feasibility  Study  of  an  Optical  Memory  Using  a  Standard  Cathode 
Ray  Tube. 

This  investigation  explores  the  possibility  of  obtaining  memory, 
for  a  storage  time  of  the  order  of  milliseconds,  by  means  of  an  ordinary 
cathode  ray  tube.   This  process  is  anticipated  to  be  much  more  economical 
than  the  various  existing  memory  devices,  such  as  memotron,  magnetic 
disc,  etc. 

In  this  approach,  the  optical  information  to  be  stored  is 
first  written  onto  the  screen  of  a  cathode  ray  tube  which  exhibits  a 
long  persistence  phosphor.   After  a  certain  period  of  time,  but  before 
the  display  pattern  on  the  screen  has  completely  faded  out,  the  readout 
operation  is  performed  by  scanning  the  screen  with  an  unmodulated  electron 
beam.   The  readout  signal  is  then  obtained  from  the  appropriate  electrodes 
of  the  CRT.   It  is  conjectured  that  there  exists  some  correlation  between 
the  display  pattern  and  the  output  characteristics  of  the  various  electrodes 
of  the  CRT  as  the  scanning  is  taking  place.   Furthermore,  it  might  also  be 
possible  to  recover  enough  information  from  the  correlation  such  that  the 
display  pattern  written  onto  the  screen  earlier  can  be  reconstructed  from 
the  readout  signal. 

Experiments  are  to  be  conducted  to  study  this  approach.   Compon- 
ents and  equipment  necessary  for  these  experiments  have  been  put  on  order. 
Meanwhile,  the  design  and  testing  of  the  scanning  circuit  are  nearing 
completion. 

Yiu  Kwan  Wo 


■15- 


2.    HARDWARE  SYSTEMS  RESEARCH 
2.1  OLFT   (Project  No.  12 

2.1.1  Equipment  Checkout 

Acceptance  tests  on  the  KDP  chamber  and  ancillaries  were 
performed  by  us  at  Westinghou.se  on  January  23 •   The  equipment  appeared 
to  meet  or  exceed  specifications,  in  particular  those  of  resolution 
(500  lines),  beam  current  (20  microamps)  and  pumping  speed  (with  a 
"dirty"  crystal  in  the  chamber,  rough  vacuum  was  attained  in  10  minutes 
and  10   torr  about  ^5  minutes  later,) 

This  equipment  "was  taken  apart  for  shipment  and  delivered 
to  our-  laboratory  a  week  or  sc  afterwards.   Subsequent  testing  has 
brought  to  light  a  number  of  defects  which  have  required  correcting, 
(i)   The  key-clamp  circuit  in  the  video  coupler  did  not  operate  to 
specifications,  and  was  repaired.    (ii)  A  lack  of  repeatability  in 
the  focus  supply  settings  was  traced  "Do  a  loose  component.   (iii)  The 
discrete  voltage  control  for  the  G2  electrodes  did  not  permit  complete 
correction  for  astigmatism  in  the  electron  beam  and  had  to  be  re- 
placed by  a  continuously  variable  control.   Finally,  it  was  necessary  to 
build  an  "activator  box"  for  forming  (or  re-forming)  the  gun  cathode 
after  letting  the  system  up  to  air  and  subsequent  pump-down.   Ai  Irwin 
was  instrumental  in  achieving  these  modificatioi 

2.1.2.   KDP  Crystal 

The  initial  experiments  using  a  KDP  crystal  in  the  chamber 
in  place  of  the  phosphor  were  disastrous.   The  effect  of  a  high  energy- 
electron  beam  was  to  "burn"  the  cyrstal,  resulting  in  a  loss  of  defir:  - 
tion  over  the  central  portion  of  the  crystal.   Examination  under  a 
microscope  seemed  to  indicate  that  the  gold  conductive  backing,  sand- 
wiched between  the  crystal  and  its  substrate,  had  been  dispersed  into 
isolated  granular  regions,  possibly  due  to  local  overheating  coupled 
with  a  mismatch  of  thermal  expansion  coefficients  of  the  different 
materials,   However,  in  a  later  experiment,  using  the  outer  portion  of 
the  area  of  the  damaged  crystal,  at  somewhat  lower  electron  energy  and 
beam  current,  it  was  possible  to  resolve  about  300  TV  lines, 
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In  the  light  of  these  discoveries  a  modified  crystal  assembly 
has  been  ordered  for  future  work.   To  achieve  better  thermal  matching 
the  substrate  and  cement  materials  have  been  changed;  and  cadmium  oxide 
is  being  substituted  for  the  gold  layer  in  an  effort  to  obtain  a  more 
uniform  coating. 

2.1.3  Beam  Shutter 

It  was  discovered  that  the  degree  of  modulation  obtainable  from 
the  beam  shutter  is  quite  sensitive  to  the  angle  between  the  direction  of 
beam  travel  and  the  axis  of  the  shutter.   In  particular,  if  the  incident 
beam  comprises  components  travelling  in  slightly  differing  directions, 
these  components  suffer  correspondingly  different  amounts  of  modulation. 
In  the  OLFT  system  the  beam  shutter  is  placed  in  the  path  of  the  "raw" 
laser  output,  before  the  beam  is  spatially  filtered  and  collimated,  so 
that  it  accepts  the  unwanted  modes  in  addition  to  the  desirable  one. 
This  led  to  quite  a  poor  extinction  ratio  (light  on/light  off  intensity). 
The  rigorous,  if  expensive,  solution  would  be  to  insert  a  1:1  collimator 
and  spatial  filter  between  the  laser  and  beam  shutter.   However,  a  satis- 
factory extinction  ratio  (120:1)  has  been  obtained  by  slightly  converging 

the  laser  beam before  it  enters  the  shutter with  a  long  focal  length 

lens . 

2.1.4  Work  in  Progress 

While  awaiting  delivery  of  new  crystals,  the  present  effort  is 
concentrated  on  improving  the  electronics .   A  sweep  protection  circuit 
is  being  designed  to  extinguish  the  electron  beam  in  the  event  of  either 
sweep  failing.   The  X-sweep  circuitry  is  being  modified  to  correct  the 
"keystone"  appearance  of  a  rectangular  image  caused  by  the  electron  gun 
being  situated  off  the  axis  of  the  chamber.   Preliminary  designs  for  a 
dynamic  focussing  system  are  also  being  considered. 


David  Casasent 
Douglas  Sand 
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2.2  VISTA   (Project  No.  1*0 

2.2.1  Variable  Rate  Ramp  Generator 

A  variable  rate  horizontal  ramp  generator  for  use  in  the  VISTA 
system  has  been  designed  and  is  currently  being  built.   The  ramp  duration 
is  digitally  controlled  by  a  six-bit  number  received  from  the  A/D 
converter „   (Refer  to  the  last  Q..T.P.R.  for  a  description  of  the  latter). 
If  Tn  is  the  clock  period  (the  clock  frequency  is  the  standard  horizontal 
line  frequency  of  15,750  hertz),  the  duration  of  the  ramp  will  be  an 
integral  number  of  clock  periods,  N'T  ,  where  1  <  N  <  6k. 

The  block  diagram  of  the  ramp  generator  is  shown  in  Figures 
1-3-   Figure  1  shows  the  basic  elements  of  the  generator.   Here  a 
count  N'  =  W  +  1  is  derived  by  virtue  of  the  adder,  where  N  is  the  binary 
number  received  from  the  A/D  converter  (0  <  W  <  63 )»   This  operation 
insures  that  a  non-zero  ramp  duration  (trivial)  corresponds  to  the 
input  state  N  =  0. 

The  6-bit  counter  counts  down  from  its  maximum  count  to  N, 
at  which  time  a  horizontal  sync  pulse  occurs  and  the  counter  is  reset. 
The  horizontal  sync  pulse  triggers  the  retrace  circuit  shewn  in  Figure  2. 

The  capacitance  C  and  current  I  are  adjusted  to  provide  the 

desired  ramp  voltage  (V   _)  when  retrace  is  initiated  for  any  binary 

number  input,  0  <  N  <  63 •   Thus  the  voltage  limits  of  the  ramp  are  always 

the  same,  regardless  of  its  duration.   Should  an  error  arise,  either  by 

virtue  of  a  non-constant  clock  period  T~,  cr  capacitor  leakages,  etc., 

the  error  correcting  circuitry  shown  in  Figure  3  will  augment  the 

charging  current  I  by  some  6  I  to  correct  the  error  in  several  cycles. 

The  differential  amplifier  provides  a  measure  of  the  error  voltage. 

This  error  voltage  is  added  to  the  previously  stored  error,  and  the  new 

sum  is  stored  in  the  block  labeled  "Store".   A  current  61^  proportional 

O 

to  the  stored  voltage  is  generated  by  the  voltage  to  current  converter 
to  correct  the  error .   The  amount  of  feedback  will  determine  how  fast 
the  error  converges  to  zero.   The  problem  was  simulated  on  a  computer, 
and  a  feedback  factor  corresponding  to  a  critically  damped  system  was 
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determined  for  the  most  rapid  convergence.   Convergence  to  within 
acceptable  limits  was  found  to  occur,  generally,  in  five  cycles. 


David  Rollenhagen 
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2.3  Functional  Encoding  (Project  No.  15) 

2.3*1  Transmitter 

The  transmitter  is  now  working.   A  slight  modification 
of  the  basic  clock  frequency  will  have  to  be  made.   At  present  each 
horizontal  scan  is  divided  into  512  parts,  the  first  88  of  which  are 
used  to  control  the  operation  of  the  transmitter.   However,  it  is  still 
desirable  to  have  16  counts  (a  nice  binary  number)  available  for 
encoding  a  maximum  of  32  voltages.   This  brings  the  total  count  per 
horizontal  line  to  16  x  32  +  88  =  600.   At  512  counts  per  line  (=  63.5 JUs) 
the  basic  clock  frequency  was  Q,06h   MHz.   At  600  counts  per  line  a  new 
frequency  of  9»^5  MHz  will  be  required.   This  requires  the  9-bit  System 
Sync  and  Camera  Sync  counters  in  the  transmitter  to  be  extended  to  10-bit 
counters . 

2.3«2  Receiver 

The  receiver  is  presently  being  wired.   A  rather  difficult 
problem  of  synchronizing  the  receiver  clock  has  been  encountered.   Both 
receiver  and  transmitter  have  a  9^5  MHz  basic  clock  frequency,  and  it 
is  desired  to  have  these  two  clocks  in  synchronism.   The  transmitted 
information,  however,  is  limited  in  bandwidth  to  something  less  than 
9.^50  MHz.   At  the  narrowest  bandwidth,  one  can  create  horizontal 
sync  pulses  of  63-5/^e  period.   So  these  'will  have  to  be  used  to  syn- 
chronize the  9*^5  MHz  clock.   The  basic  idea  is  to  have  a  voltage 
controlled  9-^-5  MHz  oscillator  whose  frequency  is  changed  by  an  error 
voltage,  generated  by  two  15750  Hz  pulse  trains.   One  is  generated  by 
counting  down  the  9«^5  MHz  clock  by  600,  and  the  other  is  the  sync 
signal  from  the  transmitter  (Figure  1).   The  sync  from  the  transmitter 
sets  an  RS  flip-flop,  which  is  reset  by  the  15750  Hz  from  the  counter. 
An  error  voltage  is  generated  when  the  two  pulse  trains  do  not  coincide 
and  is  used  to  correct  the  frequency  of  the  oscillator,  so  that  the 
set  and  reset  pulses  arrive  at  the  same  time.   The  circuit  built  so  far 
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seems  to  "be  somewhat  unstable,  being  very  dependent  on  the  time  constant 
and  gain  of  the  integrator.   Calculations  are  being  made  to  insure  a 
time  constant  and  gain  factor  that  will  produce  a  stable  loop.   Details 
of  the  results  will  be  given  in  the  next  report. 

2.3.3  Sample  and  Hold  Circuit 

As  mentioned  in  an  earlier  report,  a  sampling  circuit  was 
needed  in  the  decoding  section  of  the  receiver.   This  circuit  has  been 
designed  and  tested.   The  following  is  a  description  of  the  development, 
design  and  reasons  for  choosing  this  particular  design.   The  requirements 
for  the  sample  and  hold  circuit  are: 

1.  Acquisition  time  <  50  ns . 

2.  Hold  time  >  1  us . 

3.  Maximum  change  of  stored  or  held  voltage  5  mv. 

k.      Analog  voltage  to  be  stored  is  sinusoidal  and  varies  between 
0.000  and  5-000  V. 
The  sample  and  hold  circuits  investigated  fall  mainly  into  three  categories 
all  of  which  have  to  do  with  storing  voltage  on  a  capacitor.   The  first 
is  an  exponential  charge  method  (Figure  2).   This  was  the  simplest  to 
realize  in  terms  of  hardware.   The  switch  used  was  a  diamond  gate  (D.C.S. 
Report  #188).   The  purpose  of  the  resistor  R  was  to  limit  the  current 
in  the  switch  to  a  maximum  of  10  ma.   The  amplifier  on  the  output  is 
merely  a  buffer.   This  method  worked  but  not  with  the  speed  and  accuracy 
desired.   The  main  problems  were  due  to  the  small  capacitor  which  had 
to  be  used  to  meet  the  requirements  mentioned  previously.   The  second 
method  investigated  is  shown  in  Figure  3«   Tnis  consists  of  a  controlled 
constant  current  source,  switched  on  by  a  pulse,  S,  and  switched  off  when 
a  comparator  detects  the  correct  voltage  on  the  holding  capacitor. 

The  third  method,  shown  in  Figure  4,  consists  of  a  slightly 
modified  "VISTA  Gate",  a.  holding  capacitor  and  an  amplifier.   The  VISTA 
Gate  is  a  fast  analog  gate  with  current  gain.   The  voltage  V  is  contin- 
ually fed  to  the  capacitor  C  through  the  open  gate  G.  When  a  sample  pulse 
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occurs,  the  gate  closes.   This  method  is  faster  because  the  voltage  to 
be  sampled  is  already  on  the  capacitor  when  the  sample  pulse  occurs.   The 
speed  with  which  the  correct  voltage  is  attained  on  the  capacitor  is 
important  because  it  is  necessary  to  wait  until  all  transients  have 
dropped  below  5  ^v  before  using  the  sampled  voltage.   One  problem 
with  this  circuit  is  the  phase  delay  of  the  analog  signal  through  the 
gate  and  the  speed  at  which  the  gate  turns  off.   This  problem  is  not 
major  however;  all  that  needs  to  be  done  is  to  delay  the  sample  pulse 
appropriately  such  that  the  output  will  be  correct.   The  circuit  is 
detailed  in  Figure  5. 

Experimental  results  indicate  the  time  for  the  transients  to 
die  down  is  about  200  ns.   The  dc  accuracy  is  1  mv.   The  sampled 
voltage  appears  to  be  constant  within  5  mv  for  a  time  period  of  1  us. 
The  circuit  -will  be  dynamically  tested  following  the  completion  of  the 
A/D  converter. 

2. 3-^  Analog-Digital  Converter 

Since  the  last  report,  the  first  stage  of  the  circuit  was 
successfully  tested.   Now,  all  efforts  have  been  diverted  toward 
achieving  results  as  accurate  as  possible.   It  was  determined  that 
while  the  comparators  operated  using  the  voltages  available  in  the 
entire  system,  better  results  could  be  obtained  using  -6V  and  +12V 
for  the  bias  voltages.   Furthermore,  it  was  considered  desirable  to 
build  a  precision  reference  voltage  for  use  in  the  resistor  chain. 
Accordingly,  a  +5V  regulator  was  built  with  a  precision  of  .2%   for  no- 
load  to  full-load.   The  circuits  for  the  new  voltage  supplies  are  shown 
in  Figures  6-8. 

Also,  great  care  has  been  taken  to  eliminate  any  unwanted 
oscillations  generated  in  the  circuit  by  ground  loops  and  the  fact 
that  many  comparators  are  connected  in  parallel.   Therefore,  the 
layout  of  the  comparators  and  the  reference  chain  has  been  changed 
to  eliminate  these  problems.   Leads  have  been  shortened  and  appropriate 
design  changes  have  been  incorporated. 

Ed  Carr 

Pete  Oberbeck 

Art  Simons 

-28- 


H 

-p 

H 
VO 


•H 


-29- 


-30- 


u 

o 
-p 

cd 

H 

CD 

-P 
H 
O 

> 

CM 

H 

+ 


CO 


bO 
•H 


-31- 


2.k     The  Tricolor  Cartograph  (Project  No.  16) 

2.^-.l  Summary 

During  the  last  quarter  the  Tricolor  Cartograph  became  operational. 
The  system  functions  quite  well  using  the  methods  outlined  in  previous 
reports.   At  this  time,  there  are  several  problems  which  are  being  studied 
and  corrected.   The  major  one  of  these  is  a  difficulty  which  will  be 
called  "the  bleeding  problem".   It  is  the  "leaking"  of  color  through 
holes  in  the  outline  when  multiple  boundaries  are  present.   It  will  be 
recalled  that,  in  the  case  of  a  simple  boundary,  if  no  boundary  point 
can  be  found,  the  system  continues  to  use  the  old  boundary  points.   This 
prevents  any  "leaking".   However,  if  another  boundary  does  have  a  point 
on  a  line  on  which  the  original  boundary  has  no  point,  then  the  system 
interprets  the  wrong  boundary  as  being  the  correct  one.   In  this  case, 
the  color  will  protrude  to  the  left  or  right  of  the  original  and  desired 
boundary. 

Solutions  were  considered  which  would  detect  these  holes  and 
ignore  them.   These  proved  to  be  impractical  because  this  very  property 
(of  not  ignoring  these  holes)  is  the  desirable  one  for  certain  figures. 
As  a  result,  the  problem  is  now  being  attacked  at  the  source  of  error: 
The  missing  points.   An  attempt  is  being  made  to  insert  points  as  the 
boundary  is  being  written. 

It  is  anticipated  that  this  project  will  be  complete  by 
June,  1968. 

W.  J.  Kubitz 
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2.5  Trans  format rix  (Project  No.  17) 

2.5.1  General 

Trans format rix  is  a  graphical  processor  which  uses  digital 
OR's  and  AMD's  to  perform  addition  and  multiplication  of  variables 
represented  by  SRPS ' s .   It  is  capable  of  effecting  a  general  trans- 
formation on  an  input  picture.   If  the  input  picture  is  represented 
by  n  signals,  3C  «  (k,  I   =  1,  2,  .  ..,  n) ,  then  the  general  transfor- 
mation is  given  by  Y.  .  =  a.  .  +  ST  ,     v     T.  .    ,     ,,  ,  ,,  . 

ij    ij    ^-4,  D.  .,  n'K,  n.      It  is  clear  that  this 
k,^=l  ljkiJ  ktt 

is  just  the  linear  portion  of  the  power  series  expansion  of  a  general 

function  F.  .  (..  .X,  „...). 

1J     ki 

It  has  been  decided  to  proceed  -with  the  design  and  construction 
of  a  working  model  of  the  Trans format rix  System,  as  outlined  above, 
with  n  =  32.   The  input  picture  will  be  represented  by  a  32  x  32 
matrix  of  light  bulbs,  with  a  shade-of-grey  capability.   The  size  of 
the  output  picture  will  also  be  32  x  32;  the  exact  means  of  displaying 
the  output  picture  has  not  yet  been  decided  upon.   The  immediate  aim  of 
the  project  is  to  build  a  system  which  can  perform  the  operations  of 
translation,  rotation,  and  magnification  on  the  input  picture  and  also 
obtain  the  normalized  Fourier  Transform. 

Transformatrix  can  be  conveniently  divided  into  four  subsections. 
The  first  consists  of  the  design  and  construction  of  a  32  x  32  light-to- 
SRPS  converter  for  the  input  picture,   It  is  anticipated  that  cost  and 
device  repeatability  will  be  the  major  problems  here. 

The  second  area  is  the  storage  of  the  coefficients.   For 

2  2 

n  =  32,  the  Transformatrix  System  requires  n  (n  +1)  =  1,0^9,600 

coefficients.   It  is  anticipated  that  symmetry  considerations  in  the 
transformations  desired  will  drastically  reduce  the  number  of  unique 
coefficients.   Preliminary  studies  indicate  that  this  is  true  for  the 
transformations  previously  mentioned.   A  type  of  memory  which  is  attractive 


■33- 


for  this  project  is  an  array  of  photographic  slides,  scanned  by  a  flying 
spot  CRT.   In  the  general  Transformatrix  System,  1,025  slides  ■would  be 
required,  each  slide  containing  1,02^+  shaded  areas.'  However,  any 
symmetry  present  in  the  transformation  would  result  in  a  reduction  of 
the  number  of  slides.   For  example,  if  there  were  at  most  6h   unique 
values  per  frame  (1,025)  of  coefficients,  this  would  result  in  a  total 
of  6k   slides,  each  containing  1,02^4-  shaded  areas. 

The  third  and  fourth  subsections  of  Transformatrix  are  the 
processor  and  the  output  display.  Both  of  these  areas  are  currently 
under  investigation. 

2.5-2  Voltage-to-Variable  Frequency  Noise  Converters 

Two  problems  have  plagued  the  plasma  breakdown  diode  for 
noise  generation.   The  first  is  its  strong  dependence  on  supply  voltage 
variations.  With  models  used  in  the  past  only  about  a  30  millivolt 
window  was  available  for  plasma  breakdown.   This  has  been  remedied 
by  making  the  series  resistor  large  or  the  supply  more  like  a  current 
source  (Figure  l) .  With  this  configuration  the  window  is  about  two 
volts . 

The  second  problem  is  the  large  variation  of  average  frequency 
with  very  small  temperature  changes.   It  is  probably  not  so  much  the 
A.C.  component  that  changes  with  temperature  as  the  D.C.  component 
which  in  later  circuits  affects  a  threshold  device,  causing  a  change 
in  average  frequency.   The  solution  would  seem  to  be  to  use  a  comple- 
mentary circuit  to  eliminate  this  D.C.  component,  (Figure  2).   More 
work  on  this  circuit  is  being  done  and  will  be  reported  in  the  next 
Quarterly  Report. 

Also  since  the  noise  diode  is  just  the  collector-base  junction 
of  a  transistor,  experiments  have  been  performed  using  the  emitter 
junction  to  vary  the  average  frequency  of  the  output  random  noise. 
Two  methods  have  been  tried  and  are  shown  in  Figure  3«   The  first  gives 
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very  little  control  over  the  average  frequency  "but  might  be  used  as  a 
fine  adjustment;  while  the  second  gives  a  full  range  of  adjustment. 

2.5*3  A  2  x  2  Trans formatrix 

This  model  performs  the  following  transformation: 

YN  =  W  +  KN2X2  +  VS  +  W  f°r  N  =  1'  2'  3'  ^ 

(See  Figure  h) . 

Each  input  and  output  is  specified  by  the  intensity  of  an 
incandescent  lamp. 

The  inputs  consist  of  a  hand  set  control  for  the  intensity 
of  each  light,  a  group  of  photo  diodes  and  random  noise  converter 
(Figure  5). 

The  constants  consist  of  hand  set  controls  for  each  constant 
which  is  clocked  by  the  master  clock  to  coincide  with  the  appropriate 
output.   Also,  included  is  a  group  of  photo  diodes  and  random  noise 
converters  (Figure  6) . 

These  random  noise  signals  for  the  inputs  and  constants  are 
combined  in  the  logic  section  and  displayed  on  the  output  lights. 
Also,  the  master  clock,  located  here,  coordinates  the  proper  constants 
with  the  required  output  (Figure  7) • 


Larry  Ryan 
Orin  Marvel 
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Figure  6.   Trans format rix  Constants 
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2.6  Computing  -with  Quantized  Analog  Signals  (Project  No.  18) 

2.6.1  Introduction 

One  drawback  to  performing  serial  analog  computation  is  that 
errors  introduced  in  early  stages  are  propagated  through  succeeding  stages, 
so  that  the  final  result  has  an  intolerable  error.   One  method  proposed 
to  solve  this  problem  is  frequent  quantization  and  renormalization  of 
the  analog  signal.   The  error  in  the  final  result  would  then  be  only  the 
error  introduced  by  the  final  stage. 

The  present  effort  is  being  directed  toward  a  system  having  ten 
discrete  voltage  steps:   0.0  to  h,5   in  0.5v  steps.   The  system  will  use 
"block  boxes"  that  will  perform  decimal  arithmetic  operations,  and  that 
will  renormalize  the  voltages.   One  possible  method  to  renormalize  and 
hold  the  signal  is  being  investigated  now  (Figure  1) .   Clock  pulses  are 
fed  into  a  counter.   The  binary  output  of  the  counter  (in  8^421  code)  is 
translated  by  a  converter  into  a  voltage  stairstep.   This  stairstep  is 
compared  with  the  input,  and  when  it  becomes  larger  than  the  input,  a 
comparator  stops  the  clock  pulses.   The  step  of  voltage  being  held  is 
the  output  of  the  box.   Other  methods  have  been  suggested,  and  will  be 
investigated  in  due  time. 


David  Ring 
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3  .   SOFTWARE  SYSTEMS  RESEARCH  PROGRAM 


(This  work  is  supported  in  part  by  Contract  No.  AT(ll-l)-lU69  of  the  Atomic 
Energy  Commission  and  in  part  by  the  University  of  Illinois.) 


3.1.1  A  Summary  of  the  CAPS  Flovchart  Editing  System' 

A  description  of  the  new  version  of  the  flowchart  editing  system 
is  included  in  Section  3.1  -  3.3.   The  changes  to  the  current  system  have 
been  coded  and  are  being  debugged. 

3.1.2  Flowchart  Display 

A  set  of  words  is  displayed  on  the  CRT  (see  Figure  l.l.l).   These 
words  are  names  of  the  system's  operations  and  are  used  as  light  buttons 
for  the  control  of  these  operations.   The  light  penning  of  a  light  button 
turns  the  current  operation  off  and  turns  on  the  indicated  operation.   If 
the  light  button  for  the  current  operation  is  light  penned,  then  the  opera- 
tion is  turned  off. 

The  symbols  displayed  at  the  bottom  of  the  CRT  are  symbol  light 
buttons.   They  are  used  in  adding  symbols  to  the  flowchart. 

The  border  of  the  display  is  used  in  moving  and  aligning  symbols. 

3.1.3  Basic  Operations 

To  MOVE  a  PROCESS,  DECISION,  TEXT,  or  CONNECTOR  symbol  on  the 
flowchart,  turn  ON  the  MOVE  operation  and  light  pen  a  symbol.   A  tracking 
cross  indicates  the  pen's  position  on  the  display  after  a  symbol  has  been 
light  penned.   The  tracking  cross  and  symbol  move  with  the  light  pen.   The 
symbol's  position  is  fixed  and  the  tracking  cross  is  removed  by  closing 
the  pen's  shutter. 

The  light  penning  of  the  displayed  border  on  the  CRT  moves  the 
symbol  that  has  been  selected  for  the  MOVE  operation.   The  light  penning 
of  a  vertical  border  moves  the  symbol  vertically  until  it  is  horizontal 
with  the  light  pen.   The  light  penning  of  a  horizontal  border  moves  the 
symbol  horizontally  until  it  is  vertical  with  the  light  pen. 

To  MOVE  an  ARROW  symbol,  move  the  ARROW'S  "to"  or  "from"  symbol. 
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To  ADD  a  PROCESS,  DECISION,  TEXT,  or  CONNECTOR  symbol  to  the 
flowchart,  turn  on  the  MOVE  operation  and  light  pen  a  symbol  light  button. 
This  adds  a  new  symbol  to  the  flowchart  near  the  symbol  light  button.   The 
type  of  the  new  symbol  is  determined  by  the  symbol  light  button  that  is 
selected.   Once  a  symbol  has  been  added  to  the  flowchart,  it  is  manipulated 
in  the  same  way  that  the  other  symbols  are  manipulated. 

To  ADD  an  ARROW  symbol  to  the  flowchart,  turn  on  the  MOVE  operation 
and  light  pen  the  ARROW  symbol  light  button.   This  causes  the  word  "FROM" 
to  be  displayed  which  indicates  that  the  ARROW  will  come  from  the  next  light 
penned  symbol.   When  the  "from"  symbol  is  selected,  "TO"  replaces  "FROM" 
which  indicates  that  the  ARROW  will  go  to  the  next  light  penned  symbol. 

If  the  ARROW  does  not  come  from  a  DECISION  symbol,  then  it  is 
displayed  immediately  when  the  "to"  symbol  is  light  penned.   If  the  ARROW 
does  come  from  a  DECISION  symbol,  then  the  text  editor  is  entered  when 
the  "to"  symbol  is  light  penned.   This  allows  text  to  be  edited  onto  the 
ARROW.   The  ARROW  is  displayed  when  the  text  editor  operation  is  termin- 
ated.  After  the  initial  ARROW  is  displayed,  a  sequence  of  ARROWs  is  added 
by  light  penning  a  sequence  of  "to1'  symbols.   Each  of  these  ARROWs  comes 
from  the  previous  ARROW'S  '"to"  symbol.   The  MOVE  operation  is  turned  off 
and  then  on  again  to  add  another  symbol. 

The  TEXT  operation  is  used  to  edit  text  onto  a  symbol.   When  the 
TEXT  operation  is  on  and  a  symbol  is  selected  with  the  light  pen,  the  flow- 
chart display  is  replaced  by  the  text  editor  display.   The  text  editor 
display  consists  of  a  page  of  text,  a  text  cursor,  and  a  RETURN  light 
button.   The  text  page  (32  lines  per  page,  6U  characters  per  line)  con- 
tains the  text  from  the  light  penned  symbol.   The  position  of  the  text 
cursor  is  controlled  by  the  light  pen  or  from  the  keyboard.   The  text 
is  edited  relative  to  the  text  cursor. 

The  text  editing  operation  on  a  symbol  is  terminated  with  the 
light  penning  of  the  RETURN  light  button.   This  causes  the  text  editor 
display  to  be  replaced  by  the  flowchart  display.   The  edited  text  appears 
in  its  symbol  on  the  flowchart.   Another  symbol  can  be  selected  for  text 
editing  from  the  flowchart. 

To  delete  a  symbol  from  the  flowchart,  turn  on  the  PELT  opera- 
tion.  The  next  light  penned  symbol  is  deleted.   Also,  any  connected 
ARROWs  are  deleted. 
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3«i.l+   Extended  Drawing  Operations 

A  flowchart  has  a  maximum  size  of  Uo"  x  kO" .      The  CRT  is  a 
10"  x  10"  window  through  which  the  large  flowchart  is  viewed.   The  opera- 
tions UP,  DOWN,  LEFT,  and  RIGHT  move  the  CRT  window  over  the  flowchart  in 
the  indicated  directions .   The  flowchart  is  projected  onto  a  torrus  for 
purposes  of  moving  the  window.   Therefore,  no  flowchart  edges  are  en- 
countered. 

For  viewing  the  flowchart,  the  scale  operations  SC  XI,  SC  X2, 
and  SC  Xh   are  provided.   One  of  these  operations  is  always  on.   The  opera- 
tions SC  XI,  SC  X2,  and  SC  Xh   display  kO"   x  kO" ,   20"  x  20",  and  10"  x  10" 
portions  of  the  flowchart,  respectively.   In  SC  XI  and  SC  X2,  and  symbols 
are  displayed  at  reduced  sizes  and  without  text.   In  SC  XU,  the  symbols  are 
displayed  at  full  size  with  text*   All  editing  operatibns  are  possible  in 
any  scale  operation. 

The  GROUP  operation  allows  the  user  to  divide  a  flowchart's 
symbols  into  sets  of  symbols  that  are  and  are  not  members  of  "the  group". 
The  group  membership  affects  the  editing  operations.   For  example,  if  a 
group  member  is  MOVEd,  then  every  member  of  the  group  is1  MOVEd  as  if  all 
the  group  members  are  connected  by  a  rigid  structure.   If  a  group  member 
is  deleted,  then  every  member  of  the  group  is  deleted. 

When  the  GROUP  operation  is  turned  on,  the  set  of  symbols  that 
are  members  of  "the  group"  are  indicated  by  their  blinking  display.   A 
light  penned  symbol  is  moved  from  its  current  membership  set  into  the 
other  set.   The  symbols  do  not  blink  when  the  GROUP  operation  is  turned 
off. 

The  XGRU?  operation  takes  all  of  the  symbols  in  "the  group"  and 
puts  them  into  the  set  of  symbols  that  are  not  in  "the  group".   This 
operation  clears  "the  group"  membership  in  order  that  a  new  "group"  can 
be  formed. 

The  ADD  operation  is  used  to  duplicate  a  symbol  or  "the  group" 
of  symbols.   When  the  ADD  operation  is  on,  a  duplicate  copy,  text  included, 
of  the  light  penned  symbol  is  added  to  the  flowchart.   If  the  symbol  is 
a  member  of  "the  group"  then  a  duplicate  of  the  group  is  added  to  the 
flowchart.   "The  group"  membership  is  changed  when  it  is  duplicated.   The 
original  group  members  are  taken  from  "the  group"  and  the  duplicates  are 
inserted  into  "the  group", 
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The  operations  VERT  (VERTical)  or  HORZ  (HORiZontal)  align 
selected  symbols  on  vertical  or  horizontal  lines.   When  the  VERT  opera- 
tion is  turned  on,  the  word  "START"  is  displayed  on  the  CRT  indicating 
that  a  reference  point  is  to  be  chosen.   A  reference  point  is  any  posi- 
tion on  the  border  or  any  symbol.   The  word  "START"  is  removed  from  the 
display  when  the  reference  point  is  light  penned.   While  the  VERT  opera- 
tion is  on,  any  light  penned  symbol  is  MOVEd  horizontally  until  it  is 
on  a  vertical  line  with  the  reference  point.   If  a  light  penned  symbol 
is  a  member  of  "the  group"  then  "the  group"  is  MOVEd  horizontally  until 
the  selected  symbol  is  on  a  vertical  line  with  the  reference  point. 

The  HORZ  operation  works  in  a  manner  similar  to  the  VERT  opera- 
tion. 

The  CHNGE  operation  allows  a  symbol's  type  to  be  changed  without 
deleting  the  symbol,  its  text,  and  its  connections.   When  the  CHNGE  opera- 
tion is  turned  on,  the  type  of  the  first  light  penned  symbol  is  changed 
into  the  type  of  the  second  light  penned  symbol.   The  CHNGE  operation  is 
turned  off  after  one  change  is  performed.   If  the  first  light  penned  sym- 
bol is  a  member  of  "the  group"  then  each  member  of  "the  group"  has  its 
symbol  type  changed. 

The  PELT  operation  is  extended  to  allow  recall  of  previous  de- 
letions.  The  DELT  operation  removes  the  indicated  symbols  from  the  display 
but  not  from  the  internal  flowchart  representation. 

The  DELTX  operation  returns  the  most  recently  deleted  symbol 
or  set  of  symbols  to  the  flowchart. 

The  CMPAC  (CoMPACt)  operation  removes  the  deleted  symbols  from 
the  internal  flowchart  representation. 

The  FILE  operation  is  used  for  local  flowchart  storage.   The 
EXEC  operation  provides  for  communication  with  the  supporting  computer. 

3.I.5  CONVERT 

CONVERT  is  a  338  program  that  will  produce  a  card  deck  image  on 
DECTAPE  based  upon  information  found  in  a  flowchart,  drawn  with  the  CAPS 
338  software  (see  the  Quarterly  Report  for  October,  November,  December, 
1967,  for  a  more  detailed  description  and  discussion  of  CONVERT). 
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The  work  on  the  CONVERT  program  has  been  temporarily  suspended. 
The  point  at  which  it  was  suspended  is  that  there  are  four  basic  sub- 
routines that  are  coded  and  debugged.   These  subroutines  are  for  the  com- 
munication with  the  user  about  the  flowchart  program  to  be  converted  and 
to  build  tables  of  necessary  conversion  information  about  the  flowchart. 
There  is  drawn  and  available  a  detailed  flowchart  for  the  entire  CONVERT 
program.   The  remaining  work  on  the  program,  the  completion  of  the  coding 
and  debugging  of  the  main  conversion  routine,  will  be  done  after  the  com- 
pletion of  a  set  of  additions  and  modifications  to  the  existing  338  CAPS 
software. 

3.1,6  Communication  Between  the  338  and  a  Supporting  Computer 

The  use  of  the  338  in  CAPS  requires  flowchart  communication 
facilities  with  the  supporting  computer.   At  present,  the  existing  com- 
munication facilities  are  primitive .   From  the  338,  the  user  is  able  to 
command  the  338  to  send  to  the  supporting  computer  the  complete  flowchart 
representation.   The  supporting  computer  is  able  to  send  to  the  338  the 
instruction  to  blink  one  specific  symbol  and  display  the  rest  of  the  symbols 
at  a  reduced  intensity. 

What  is  needed  for  communication  between  the  338  and  the  supporting 
computer  is  the  ability  to  transmit  the  whole  flowchart  representation  or 
some  selectable  portion  of  the  flowchart  representation.   For  example, 
with  these  facilities,  the  338  could  transmit  to  the  supporting  computer 
an  entire  flowchart  representation.   Then  as  the  user  makes  changes  to  the 
flowchart,  the  338  can  collect  this  change  information  and  then,  at  the 
appropriate  time  send  the  change  information  to  the  supporting  computer, 
thus  allowing  the  supporting  computer's  data  structure  for  the  current 
flowchart  to  be  updated.   This  scheme  could  substantially  reduce  the  ap- 
parent amount  of  time  required  for  flowchart  data  structure  transmissions  „ 

An  analogous  situation  exists  when  the  supporting  computer  is 
required  to  send  a  flowchart  representation  to  the  338  and  then  make 
changes  to  the  data  structure  in  the  338. 

It  appears  that  these  communication  facilities  are  as  general 
as  possible  and  can  accomplish  any  reasonable  task. 
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3.1-7 


FLOW  CHARTER 


With  the  previously  discussed  communication  facilities,  one  can 
envision  allowing  the  supporting  computer  to  synthesize  a  flowchart  and 
then  be  able  to  transmit  this  flowchart  to  the  338  or  alternatively,  syn- 
thesize the  flowchart  a  symbol  at  a  time,  displaying  each  successive  flow- 
chart at  the  338  by  only  transmitting  the  added  symbol. 

Such  a  facility  would  be  useful  in  proceeding  to  draw  a  flowchart 
representation  of  a  conventional  card-oriented  program  representation.   This 
would  be  an  inverse  operation  to  CONVERT.   By  synthesizing  the  flowchart  a 
symbol  at  a  time  in  an  on-line  mode,  an  individual  seated  at  the  338  may 
assume  the  responsibility  for  the  flowchart's  layout,  by  the  use  of  the 
light  pen.   The  human  controlled  layout  of  a  computer  generated  flowchart 
with  hard  copy  output  appears  to  be  a  valuable  tool. 

3.I.8  The  Implementation  of  the  Flowchart  Programming  Language  II 

Among  other  things,  a  name  change  has  been  accomplished.   What 
has  been  heretofore  referred  to  as  CAPS  I  and  CAPS  II  now  officially  become 
FPL/I  and  FPL/II.   This  name  change  has  been  generated  by  the  need  to  dis- 
tinguish between  the  programming  system  and  the  flowchart  programming  language, 

Routines  are  being  planned,  coded  and  debugged  for  the  FPL/II 
interpreter.  The  following  are  descriptions  of  routines  that  have  been 
coded  and  are  being  debugged. 

Routines  Currently  Written  and  Being  Tested 


W 
r 


T 
e 


NAME 


1 )   TRANSEBC 


DESCRIPTION 

translate  character 
string  from  padded 
6-bit  code  to  EBCDIC 


LINKAGE  FORMAT 

load  Reg  1  with  address  of 
character  string  length  in 
word  followed  by  character 
string  (max.  256) 
CALL  TRANSEBC 


e 
n 


X 


2 )   TRANSPDP 


translate  character 
string  from  EBCDIC 
to  padded  6-bit 
code 


(same  as  (l)) 
CALL  TRANSPDP 
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¥ 
r 


NAME 
3)   EQTEST 

k)      XEQTEST 
5 )   CREATE 


6 )   CRFL0TBL 


7 )   ADDFREE 


8)   DISPLAYl 


9)   LISTREP 


10 )   REC0GNZ 


11)   FLC0NV 


DESCRIPTION 

test  element  type 
for  specific  type: 
Branch  if  equal 

test  element  type 
for  specific  type: 
Branch  if  not  equal 

select  element  from 
free  list  for  use 
as  list  element 


create  flowchart 
table 

creates  table  of 
data  for  flowchart 
from  lines  trans- 
mitted from  PDP-8 

create  element  for 
free  list  by  insert- 
ing in  list  accord- 
ing to  length 


uses  SNAP  macro  to 
display  areas  of 
core 


creates  flowchart 
list  representation 
from  flowchart  table 

creates  a  list  of 
elements  for  the 
components  of  a 
character  string 
which  is  in  a 
character  string 
element 

converts  input 
character  string 
to  a  floating  point 
no.   (double 
precision) 


LINKAGE  FORMAT 

MACR0 

EQTEST  TYPE,P0INTER,BADDRX 

MACR0 

XEQTEST  TYPE, P0 INTER, BADDRX 


CALL  CREATE 

ELEMSIZE  =  F  'length  of 

element ' 

ELEMADDR  =  F  'return  address 

of  element' 

CALL  CRFL0TBL 


X 


CALL  ADDFREE 
ELEMADDR  -  address  of 
element . 
type  is  EMPTY 
length  in  2nd  W0RD 

CALL  DISPLAYl, (ADD1,ADD2) 
ADD1  and  ADD2  are  beginning 
and  ending  areas  of  core  to 

dump 

CALL  LISTREP 


CALL  REC0GNZ 

ELEMADDR :=  address  of  input 
character  string  element 
LISTADDR  =  address  of  out- 
put list 


CALL  FLC0NV 

registers  are  loaded  as 
0:   parameter  address 
2 :   output  area 
3:   input  string 


X 


X 


X 


X 


X 
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Constant  Area 

The  constant  area  is  an  area  common  to  all  routines  containing 
constants,  pointers,  the  flowchart  table  and  save  areas.   (Eventually  all 
parameters  will  be  passed  through  the  constant  area  in  linkage  between 
routines . ) 

Description 

Type  masks  for  list  element  types 


Format 

Length  (bytes) 

FIX 

14 

FL0AT 

k 

CSTRING 

k 

P0INTER 

k 

CSP0INTER 

h 

ARRAY 

k 

EMPTY 

h 

INITIAL 

U 

RELEASED 

h 

NAMEDENT 

k 



100 

LISTADDR 

k 

FREE 

h 

ELEMSIZE 

k 

ELEMADDR 

h 

TABLE 

1280 

AVAILADD 

k 



6908 

SAVEAREA 

1* 

Unused  (parameters) 
List  address  (parameter) 
Address  of  freearea 
Element  size  (parameter) 
Element  address  (parameter) 
Flowchart  table 
Total  length  8192 

SAVEAREA  (linkage) 


Total 


9068 
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Freearea  Description  and  Usage 

Initially  the  freearea  is  a  large  block  of  core  initialized  as  a 
single  large  free  element  of  temporary  length  65K.   (The  actual  length  will 
be  determined  when  the  core  size  available  for  this  task  is  determined. ) 


Word  1 
Word  2 


Empty   X'000000' 


Length 


Initial  Format 

Word  1: 

Byte  1:   type  'Empty' 
Bytes  2-k:      zero  pointer 
address 

Word  2: 

Length  of  the  area  in 
bytes  beginning  with 
word  3. 


List  elements  will  be  created  from  this  area  as  needed  and  re- 
turned when  no  longer  needed. 

The  address  of  the  freearea  is  stored  in  the  constant  table. 
The  format  of  the  table  will  be  changed  after  usage  to  a  chain  of  free 
elements  in  ascending  sequence  by  length. 


E  A(B] 


Len 


Format  of  elements 
Word  1 


Word  2: 


Byte  1:   type  "EMPTY" 

Bytes  2-k:      address  of  element  to  right  in 
ascending  sequence  of  length 

Zero  address  means  last  element 

Length  of  element  in  bytes  beginning  with  word  3. 


List  elements  are  selected  by  searching  table  from  smallest  to 
largest  until  element  with  enough  length  is  found.   If  more  than  enough 
length  the  remainder  is  added  to  table  as  new  free  element. 

Adding  elements  is  accomplished  by  searching  from  smallest  until 
locate  proper  position  for  element  according  to  length. 
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Save  Area  Usage 

The  save  area  (l80  words)  in  the  constant  area  will  be  used  by 
most  routines  for  saving  registers  during  linkage. 

The  main  control  program  will  be  the  only  program  to  use  the  1st 
18  full  words  as  a  save  area.   This  will  be  "level  l". 

Programs  called  from  "level  l"  will  use  the  2nd  18  full  words 
as  a  save  area.   This  will  be  "level  2". 

Programs  called  from  "level  2"  will  use  the  3rd  18  full  words  as 
a  save  area.   This  will  be  "level  3". 

A  depth  of  10  levels  is  the  maximum  available  at  the  present. 

Any  2  routines  on  the  same  level  will  use  the  same  save  area 
thus  destroying  the  information  already  there.   Linkage  is  not  destroyed; 
however,  for  no  2  routines  using  the  same  level  are  active  at  the  same  time, 

Flowchart  Table 


Each  flowchart  received  by  the  360  is  placed  in  the  flowchart 
table  in  the  constant  area  and  the  flowchart  table  is  then  copied  onto  some 
storage  device. 

The  flowchart  table  has  2  distinct  areas: 

1)  Table  entry  area  -  each  symbol  in  flowchart  is  entered  here 
according  to  symbol  number  with  information  such  as  symbol 
type  and  coordinates. 

2)  Data  area  -  all  text  associated  with  the  symbols  is  located 
here. 


Formats 


l)   Table  entry  area  -  1280  bytes 

There,  are  160  symbol  nos.  possible  in  a  flowchart.   For  each 
symbol  no.  there  is  an  8  byte  entry  in  the  table  whose 
location  is  implied  by  the  symbol  no.   If  a  symbol  no.  is 
used  in  a  flowchart  the  corresponding  entry  is  filled  as 
follows : 
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location 
=  table  + 
( 8  x  symbol 
number ) 


Data 
about 
sym- 
bol 


3 


k 


Bytes  3-U 
y-coord.  of 
symbol  on 
screen.   If 
symbol  is 
arrow  this 
is  symbol 
no,  of  sym- 
bol arrow 
goes  to 


5 


Bytes  5-6 
x-coord. 

of 
symbol 

on 
screen. 


7 


Bytes  7-8:   location  by 

displacement  in  data  area 

of  text  associated  with 

symbol. 

Zero  if  no  text. 


If  symbol  type  is  arrow  this  is 
symbol  no.  of  symbol  arrow  is  from 


Symbol  type  (U  bits) 


2)   Data  Area  -  6912  bytes 

This  contains  the  text  associated  with  the  symbols  in  a 
flowchart . 

In  bytes  7-8  of  table  entry  is  a  displacement  from  the 
beginning  of  the  data  area  where  text  associated  with  the 
symbol  is  located. 


Location- 
A 


Location — 
=  A  + 
(Displace- 
ment) 


ADDRESS 


TEXT  LENGTH 


TEXT 


The  first  word  of  the  table 
points  to  next  available 
location  in  the  data  area 
where  text  may  be  stored. 


Entry  for  symbol  number. 
The  1st  word  is  the  length 
of  the  text  immediately 
following. 
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List  Representation  of  Flowchart 

Steps  in  construction  of  list  representation  from  flowchart  table, 

l)   For  each  symbol  not  used  in  the  table  create  fixed  point 
and  character  string  elements  from  the  free  list  and  store 
address  of  these  2  in  a  table. 


linked 

1      C       \ 

together 

a(c  s  ) 

X'000000' 

address 
of  this 

SYMB0L  N0 

TEXT  LENGTH 

element 

TEXT 

F0R 

SYMB0L 

KOX  d .  1 
Word  2 


If  there  is  no  text  for  symbol  have  only  fixed  point  ele- 
ment with  zero  right  address. 

2)  For  each  symbol  no.  entry  used  in  the  table  use  the  1st 

h   bits  to  indicate  whether  there  are  arrows  to  or/and  from 
the  symbol. 

Bit  1:  unused  at  present 

Bit  2:  flagged  if  there  is  an  arrow  from  the  symbol 

Bit  3:  flagged  if  there  is  an  arrow  to  the  symbol 

Bit  h:  flagged  if  there  are  multiple  arrows  from  symbol 

3)  Using  the  flagged  bits  in  the  table  entries  and  the  connect- 
ing arrows,  begin  at  an  entry  point  and  link  together  the 
fixed  point  and  character  string  elements  in  the  order  of 
execution. 
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Examples : 

On  screen: 


List  Representation 


ENTRY 

f 

a 

V 

A 

V            ' 

\ 

Id 

1 

B 

c 

d 

-1 

F| 

r\      — 

^ 

n 

c 

u| 

- T 

ENTRY 

TEXT 

FOR 

ENTRY 

a 

TEXT 
FOR 
a 

f 

F|    - 

C    -, 

F 

C 

v>> 

^7 

A 

b 

TEXT 
FOR 
A 

TEXT 
FOR 
b 

F 

0 

F 

r. 

B 

c 

TEXT 
FOR 

B 

TEXT 
FOR 

c 

IF 

s 

0 

9| 

F 

> 

n 

1   C 

TEXT 
FOR 

C 

d 

TEXT 
FOR 
d 

I  / 


fc 

r. 

F 

n 

s.% 

F 

S 

S 

/ 

D 

TEXT 
FOR 
D 

e 

TEXT 
FOR 
e 

k  > 


F 

h 

0 

5 

F 

* 

c 

E 

TEXT 
FOR 
E 

f 

TEXT 
FOR 
f 

NOTE:   The  character  string  element  does  not  appear  if  symbol  has  no  text. 
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Multiple  exits: 

For  symbols  with  multiple  exits  an  additional  list  element  is 
created  for  each  of  the  multiple  arrows  and  connected  to  left  of  fixed 
point  element  of  the  arrow. 


Word  1 


Word  2 


PT 
Type 


A(F.P.  ELEM; 


B.R.  ADDRESS 


Type  is  pointer  and  2nd  word  contains  the  address  of  the  element  to  branch 
to  if  decision  is  to  take  that  branch. 

On  screen: 


List  representation: 


i 1 

F 

C 



PP 

cf, 

P 

a 

A 

■» 

=> 

A(E) 

c 

TEXT 
FOR 
c 

TEXT 
FOR 

A 

A(F) 


TEXT 
FOR 
b 


a  P 


A(G) 


c 


TEXT 

FOR 

a 
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3.1.9  Report  on  CAPS 

The  report,  "Graphical  Specification  of  Computation",  has  "been 
completed. 

F.  K.  Richardson 
S.  Wilkin s 
T.  Y.  Lo 

3.2   Ordinary  Differential  Equations 

The  O.D.E.  Compiler  has  been  debugged  and  successfully  combined 
with  the  Fortran  integration  program.   The  Compiler  is  now  producing  working 
subroutines  for  evaluating  the  function  which  were  formerly  supplied  by  the 
user.   Modifications  to  produce  subroutines  for  calculating  partial  deriva- 
tives and  for  evaluating  expressions  to  be  printed  are  being  added. 

An  initial  version  of  the  supervisory  system  to  control  the  user- 
compiler-integration  package  interface  has  been  programmed  and  is  being 
debugged.   Basic  user  restrictions  and  requirements  have  been  planned  and 
are  included  in  the  following  tentative  user  manual.   Advanced  user  options 
are  now  under  consideration  and  will  be  included  in  later  versions. 

3»2«1   Tentative  Basic  User  Manual 

Identification:   A  program  for  the  numerical  integration  of 

ordinary  differential  equations  with  initial 
value  boundary  conditions . 

Purpose:   This  program  numerically  integrates  the  set  of  n 
equations ; 

yi'  -  fi  (yi'  y2',",yn)      i  =  0,  1,  2,  ...  n-1 

The  user  provides  initial  values  for  t,  yl,...y  . 

Restriction:   n  <_   ^+0. 

Entry:   The  user  must  append  only  a  set  of  data  cards  as  des- 
cribed in  the  following  sections. 
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Use:   The  user  supplies  the  necessary  data  to  the  system  on  essen- 
tially free  format  data  cards.   Different  data  types  are 
distinguished  "by  the  use  of  key  words  appropriate  to  each 
type  of  data.   The  following  key  words,  followed  by  the 
described  data,  may  be  supplied  in  any  order .   The  only 
restriction  being  that  a  particular  key  word  must  be  con- 
tained entirely  on  one  data  card, 

EQUATIONS :   This  key  word  is  used  to  indicate  that  a  new  set  of  equations  to 
be  integrated  appears  next.   The  equations  are  written  in  the  form  described 

under  "PURPOSE",  separated  by  commas,   y.  is  punched  as  Y(l),  y. '  as  Y(l)'„ 

i  i 

The  right  hand  sides  may  be  valid  Fortran  expressions,  including  the  function, 
SQRT,  SIN,  COS,  ATAN,  EXP,  ABS,  L0G10,  and  LOG.   No  comma  should  appear 
between  the  last  equation  and  the  next  key  word.   All  subscripts  must  be 
enclosed  in  parentheses.   In  addition  single  letter  variables  except  T  and  Y 
may  be  used  in  the  equation  form,  provided  all  variables  used  on  the  right 
hand  side  have  been  previously  defined  or  given  initial  values.   For  example, 
if  Y(l)  and  A  have  been  given  initial  values,  B  =  Y(l)/2+A  would  be  valid 
definition  and  B  could  then  be  used  with  an  obvious  meaning  in  following 
equations.   For  example,  Y(2)'  =  B  +  Y(2)  would  be  a  valid  equation, 

INITIAL  VALUES:   This  section  is  used  to  assign  initial  values  to  variables. 
Values  may  be  assigned  to  any  Y(l)  used  in  the  equation  set,  and  to  any 
other  single  letter  variable,  in  the  form 

Y(I)  =  # 

T    =  #    (T  is  the  independent  variable) 
A    =  # 


Again  free  format  may  be  used,  and  commas  may  be  optionally  used  between 
assignments.   Variables  not  user  initialized  will  be  assumed  =  zero. 

PRINT  EACH:   Following  this  key  word  will  be  a  number  indicating  the  basic 
printing  interval  size.   The  values  of  variables  and  expressions  which  are 
to  be  printed  will  be  calculated  and  output  at  intervals  in  the  independent 
variable  indicated  by  this  number. 
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PRINT :   Following  the  word  PRINT  will  be  a  list  of  variables  and  expressions 
whose  values  should  be  printed  at  intervals  given  by  the  PRINT  EACH  number. 
Variables  and  expressions  should  be  separated  by  commas.   The  two  cards: 


PRINT  EACH 
PRINT 


0.1 

Y(0),  Y(l)  +  A 


will  cause  the  values  of  Y(0)  and  Y(l)  +  A  to  be  printed  everytime  T  changes 
by  .1. 

ERROR:   This  will  indicate  the  maximum  absolute  error  per  unit  step  allowed 
in  the  integration  and  should  take  the  form 

ERROR  =  # 


STOP  WHEN: 


This  will  indicate  the  condition  upon  which  the  integration  will 


stop  and  will  take  the  form 

T  =  # 
or  Y(I)  =  # 

RUN  AND  REPEAT :   After  the  above  key  words  have  been  used  in  any  sequence  a  key 
word  RUN  or  REPEAT  must  be  used.   The  first  time  one  of  these  is  specified,  it 
must  be  RUN,  for  the  initial  run  of  the  integration  program,  and  it  is  required 
that  all  previously  described  key  words  have  been  specified  with  their  data. 

The  following  table  describes  the  various  conditions  under  which 
RUN  or  REPEAT  may  be  specified  and  associated  actions.  Each  RUN  or  REPEAT 
indicates  a  new  execution. 

NEW  SPECIFICATIONS 


Initial 

Print 

Stop 

Run 

Equations 

Values 

Each 

Print 

When 

Error 

Comment 

Case  1 

X 

X 

X 

X 

X 

X 

First  run  on  an  equation 
set 

Case  2 

- 

X 

1 

7 

7 

9 

New  initial  values  for 
previously  run  equations 

Case  3 

- 

- 

9 

1 

? 

7 

Run  with  initial  values  = 
final  values  of  last  run 

REPEAT 

Case  h 

1 

9 

1 

7 

Initial  values  used  by 
last  "REPEAT"  or  "RUN"  on 
an  equation  set  are  re- 
stored and  a  new  run  is 

made 

X  =  User  specified 


Optional 
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-  =  Not  specified  by  user 


r 


Case  1 


Case  2 


Case  3 


Case  k 


Sample  control  sequence: 

EQUATIONS   Y(0)*  =  Y(0),  Y(l)'  =  -Y(l),  Y(2)' 
Y(3)'  =  -Y(2) 

INITIAL  VALUES  T=0,  Y(0)  =  1,  Y(l)=l,  Y(2) 

ERROR  =  .00001 

PRINT  T,  Y(0),  Y(l),  Y(2),  Y(3) 

PRINTEACH     . 0001 

STOP  WHEN   T  =  10 

RUN 


Y(3), 

0,  Y(3)  =  1 


V. 


f INITIAL  VALUES  T  =  .5,  Y(0)  =  1,  Y(l)  =  1,  Y(2)  =  1,  Y(3)  =  0 

<  stop  when  t  =  8 
Lrun 

r PRINT  EACH   .0002 
I    ERROR  =  .000001 

Lrun 

( print  each  .001 

\_  REPEAT 

Method:   This  program  uses  multistep  predictor-corrector  inte- 
gration methods.   Initially  the  step  size  is  equated  with 
the  printing  interval,  and  a  method  of  order  one  is  used. 
Thereafter  the  step  size  and  order  of  the  method  are 
changed  depending  on  a  variety  of  conditions  such  as  lack 
of  convergence  of  the  corrector,  a  large  difference  bet- 
ween the  predictor  and  corrector,  possible  use  of  a 
large  difference  between  the  predictor  and  corrector,  or 
possible  use  of  a  larger  step  size  in  a  different  order. 
The  predicted  value  of  the  solution  is  corrected  by  an 
amount  calculated  from  the  value  of  the  function  and  the 
value  of  a  partial  derivative  matrix.   If  the  corrections 
become  small  enough  after  a  maximum  of  three  iterations ,  the 
corrector   converges  and  a  test  is  made  of  the  size  of 
the  predictor  minus  the  corrector.   If  this  difference  is 
small, the  step  is  accepted  and  another  step  is  attempted. 
This  process  continues  until  the  end  condition  is  met. 

C.  Dill 

C.  A.  Ellis 

K.  Ratliff 
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3  .  3   FLORTS  Group 

Documentation  standards  were  reviewed  during  this  period.   Primary- 
projects  for  the  quarter  were  examination  of  the  current  (and  partial  defini- 
tion for  a  proposed)  PDP-7  program;  coding  of  a  360  access  method  for  2701/ 
PDP-7  I/O;  discussion  of  modifications  to  the  ASP  operating  system  to  support 
PLORTS;  and  continued  definition,  coding,  and  debugging  of  all  three  passes 
of  the  PLORTS  compiler/executor  system.   Work  on  the  PLORTS  Users  Manual  has 
begun. 

3.3.1  PDP-7  Program 

The  current  PDP-7  console  program  (for  ILLIAC  II )  is  being  reviewed, 
along  with  a  description  of  a  proposed  set  of  I/O  routines  for  the  2701/360, 
in  an  effort  to  come  up  with  a  PDP-7  program  to  support  PLORTS  on  the  360. 
Initially,  we  propose  to  support  a  single  console;  once  such  a  program  is 
operational,  expansion  to  n  consoles  should  be  reasonably  straightforward. 

3.3.2  REAM 

The  360  end  of  the  communications  hookup  is  the  Remote  Entry  Access 
Method.   This  is  a  set  of  macros  designed  with  enough  generality  to  handle 
all  (graphics  as  well  as  PLORTS;  ability  to  function  in  or  out  of  ASP)  I/O 
requirements  for  the  2701/PDP-7. 

The  Remote  Entry  Access  Method  macros  include  DREAM,  REAMOPEN,  and 
SCREAM.   Each  includes  the  optional  keyword  parameter  SYS=ASP/OS /PLORTS /other. 
The  only  significant  value  is  ASP;  any  other  value  (or  omission  of  the  para- 
meter) will  result  in  generation  of  WAIT,  WTO,  and  ABEND  macros  at  appro- 
priate points,  while  SYS=ASP  will  produce  respectively  AWAIT,  MESSAGE,  and 
linkage  to  an  ASP- accept able  assassination  routine.   Clearly,  in  any  program 
either  all  or  no  REAM  macros  should  use  the  SYS=ASP  parameter.   Descriptions 
of  the  three  macros  are  as  follows : 

DREAM  -  Define  REAM,   This  macro  must  appear  once  in  any  program 
using  REAM.   It  defines  all  necessary  fields  for  communication  with  IOS  - 
CCW's,  ECB,  IOB,  DCB  -  as  well  as  the  necessary  I/O  areas,  error  procedures, 
and  WTO  and  ABEND  routines. 

REAMOPEN  -  open  the  REAM  DCB.   REAMOPEN  has  two  keyword  parameters: 
SYS=  and  DDNAME=.   The  SYS  parameter  is  used  as  described  above;  the  DD  name, 
which  must  appear  in  quotes  (e.g.  DDNAME= ' GREX * ) ,  is  the  name  in  the  PDP-7 
DD  card.   REAMOPEN  opens  the  data  set  and  issues  the  initial  Adapter  Control 
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command  to  the  adapter  (command  code  DB:   8-bit  characters;  start  check  with 
first  non-SYN  character).   If  the  Adapter  Control  cannot  he  issued,  a  message 
is  sent  to  the  operator  and  the  R#ABEND  routine  is  entered. 

SCREAM  -  Supervisor  Call  for  REAM.  This  macro  generates  the  EXCP 
linkage  for  execution  of  all  REAM  I/O  operations  except  the  initial  Adapter 
Control  and  the  error-handling  routines.   Parameters  are  as  follows: 

SYS= :   as  above. 

OP=R/W/WR:   This  parameter  is  required  (others  are  optional).   This 
specifies  respectively  Read,  Write,  or  Write  then  Read. 

INPUT=  address  of  input  area.   REAM  reads  into  a  field  called 
R#RDAREA,  defined  within  DREAM.   If  the  INPUT=  parameter  is  included  with 
OP=R  or  OP=WR,  the  macro  expansion  will  include  an  MVC  instruction  to  move 
the  data  from  R#RDAREA  to  the  specified  location. 

TRAIN=  address  of  a  translate  table.   If  this  parameter  is  included 
with  OP=R  or  OP=WR,  the  data  will  be  translated  using  the  specified  table. 
If  both  INPUT  and  TRAIN  appear,  the  TR  instruction  is  executed  before  the  MVC; 
i.e.,  translation  occurs  within  R#RDAREA. 

OUTPUT=  address  of  output  area.   If  this  parameter  is  included 
with  OP=W  or  OP=WR,  the  data  will  be  moved  from  the  indicated  location  into 
R#WRAREA,  whence  it  will  be  written. 

TROUT=  address  of  translate  table.   If  this  parameter  is  included 
with  OP=W  or  OP=WR,  the  data  will  be  translated  before  output,  using  the 
specified  table.   If  both  OUTPUT  and  TROUT  appear,  the  MVC  instruction  is 
executed  before  the  TR;  i.e.,  translation  occurs  within  R#WRAREA. 

LENGTH=  record  length  for  data  transmission,  and  length  code  for 
the  move  and  translate  instructions  if  they  are  used.   Normally  this  para- 
meter will  be  omitted;  128  bytes  is  the  default.   If  LENGTH  is  specified 
greater  than  128,  an  error  message  is  generated  and  128  us  used. 

ERROR=  address  of  a  user  routine  to  be  entered  in  case  an  ir- 
recoverable I/O  error  occurs.   Upon  entry  to  this  routine,  bits  0-23  of 
register  15  will  contain  zeroes  for  a  read  error,  ones  for  a  write  error; 
bits  2U-31  will  contain  the  sense  byte  (which  will  also  be  at  location 
R#SENSE).   If  the  ERR0R=  parameter  is  omitted  and  an  error  occurs,  control 
passes  to  the  user's  NSI  with  the  same  code  in  register  15. 
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All  labels  generated  by  REAM  macros  begin  with  the  characters  R# 
except,  in  the  case  of  SYS=ASP,  the  labels  internal  to  the  generated  ASP 
macros  (e.g.  MASK&SYSNDX  in  the  AWAIT  macro). 

3.3  .3  Other  ASP  Routines 

We  propose  to  put  the  PLORTS  I/O  routines  in  the  ASP  partition. 
This  will  include  2701/PDP-7  I/O,  queueing  and  dequeueing  of  console  output, 
and  file  manipulation.   The  only  exception  will  be  routines  using  SPAM  to 
access  the  problem  spec  table  at  signon  and  signoff;  these  are  more  reason- 
able located  in  the  PLORTS  partition,  since  they  are  strictly  functions  of 
the  PLORTS  monitor  and  do  not  relate  to  the  ASP  scheduling  of  2701/PDP-7  I/O. 

Handling  of  the  PLORTS  track  tables  will  also  be  done  in  the  ASP 
partition,  and  will  be  similar  to  the  ASP  DISK2314  track  allocator. 

Communication  between  partitions  will  be  handled  through  exten- 
sions to  the  ASP  Transfer  Vector  Table;  the  address  of  TVTABLE  will  be  per- 
manently available  to  PLORTS  in  a  general  purpose  register  (R12)  reserved 
for  this  purpose. 

3.1.4   Pass  I 

The  complete  DECLARE  statement  syntax  check  routine  has  been  up- 
dated and  code  checked.   The  main  flow  of  control  works  properly;  a  few 
special  cases  such  as  structure  declarations  and  grouped  attributes  have 
not  yet  been  tested.   The  constant  syntax  routine  has  been  completely  de- 
bugged.  The  expression  routine  is  currently  being  debugged. 

The  primary  line  number  checking  routine,  LINE# ,  has  been  rewritten. 
This  routine  checks  to  see  that  the  line  number  is  of  the  form 

<line  number>:  =  A.A|A.|.A|A 
A:  =  XXX  I XX  I X 

X:   0|l|2|3|M5|6|7|8|9 
If  more  than  four  digits  in  a  row  are  seen,  a  fatal  error  message 
is  generated.   If  only  a  decimal  point  is  seen  a  fatal  error  is  generated. 
Line  numbers  cannot  contain  blanks;  i.e.,  a  blank  signifies  the  end  of  the 
line  number.   If  a  line  number  occurs,  an  entry  is  made  in  LINBUF,  the  line 
number  table.   The  first  fullword  of  the  6-byte  entry  has  the  following  format 
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Bits 

0->3:  end-of-buffer   flag  half-byte    (0   if  not   end  of  buffer) 

k-rf :  deletion  marker   flag  half-byte    (0   if  not   deleted) 

8+19:  digits   before   decimal  point,   h  bits/digit 

20-*31:  digits   after  decimal  point,    h  bits/digit 

When  a  line  number  is  seen,  it  is  compared  against  all  previously 
input  line  numbers.   If  a  match  is  found,  the  previous  LINBUF  entry  for  this 
line  number  has  its  deletion  marker  flag  half-byte  set,   After  this  is  done, 
the  current  value  of  RT  (which  contains  the  displacement  from  P0LISH1  of  the 
next  available  byte  in  the  output  string  buffer)  is  inserted  into  the  last 
two  bytes  of  the  LINBUF  entry.   This  is  done  also  in  the  case  of  no  line 
number,  in  which  case  the  first  full-word  of  the  entry  is  zero,  and  the  "no 
line  number"  bit  is  set  in  EXPFLAGS. 

Concomitant  thereunto  is  a  routine  called  COLLAPSE.   If  a  line 
has  been  input  with  the  same  line  number  as  a  previous  line,  the  new  line 
is  considered  to  overwrite  the  previous  one.   The  COLLAPSE  routine  eli- 
minates overwritten  lines  from  P0LISH1,  the  PASS  I  output  buffer. 

The  deletion  marker  half-byte  in  each  LINBUF  entry  is  checked; 
if  all  ones,  the  P0LISH1  buffer  is  moved  forward  by  the  length  of  that  entry, 
and  this  displacement  subtracted  from  all  the  subsequent  entries.   The  move 
is  done  by  a  repeated  MVC  instruction,  256  bytes  at  a  time,  until  the  whole 
buffer  has  been  moved.   This  process  continues  until  the  end-of-buffer  entry 
(high-order  half-byte  all  ones)  is  reached;  then  the  subroutine  exits. 

The  unimplemented-attribute  syntax  check  routines  have  been  de- 
bugged.  There  are  five  of  these: 

1)  ACCG:   handles  the  attributes 
AREA,  CHARACTER,  and  GENERIC 

2)  EEUSKP:   handles  the  attributes 

ENVIRONMENT,  SETS,  USES,  KEYED,  UPDATE,  and  POSITION 

3)  CELLIKE:   handles  the  attributes  CELL  and  LIKE 
*0   ABDEIPRT:   handles  the  attributes 

VARYING,  ABNORMAL,  TASK,  EVENT,  IRREDUCIBLE,  DIRECT,  NORMAL 
PACKED,  RECORD,  STREAM,  ALIGNED,  BUILTIN,  POINTER,  BUFFERED, 
BACKWARDS,  EXCLUSIVE,  REDUCIBLE,  SECONDARY,  SEQUENTIAL,  and 
UNBUFFERED 
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These  above  attributes  are  not  checked  for  compatibility  with 
other  attributes  specified  in  the  same  declaration  for  a  given  identifer. 
The  syntax  of  any  parameters  associated  with  these  is  not  checked  either, 
other  than  to  count  left  and  right  parentheses  to  find  the  end  of  the  para- 
meter list. 

5)  PICTURE:   handles  the  PICTURE  attribute 

If  a  quotation  mark  follows  the  keyword,  the  input  characters  are 
ignored  until  the  next  quotation  mark,  the  next  nonblank  character  is  in- 
serted in  R2,  and  a  nonfatal  error  message  is  printed  and  the  subroutine 
exits.   If  a  quotation  mark  does  not  follow  the  keyword,  the  character  re- 
mains in  R2 ,  the  message  is  printed  and  the  subroutine  exits.   Attribute  com- 
patibility is  not  checked. 

The  implemented  attribute  routines  BDCRFF  and  CEAPOIS  have  been 
linked  into  the  indexed  branch  list  which  follows  the  attribute  keyword 
syntax  check. 

BDCRFF:   handles  the  attributes 

BINARY,  DECIMAL,  COMPLEX,  REAL,  FIXED,  and  FLOAT 

CEAPOIS:   handles  the  attributes 

CONTROLLED,  EXTERNAL,  AUTOMATIC,  PRINT,  OUTPUT,  INPUT,  STATIC, 

and  FILE. 

BDCRFF  calls  TUMS;  then  if  a  precision  specification  follows  it, 
a  parenthesis  count  is  done  and  the  precision  ignoredc   The  precision  at- 
tributes (SINGLE)  and  (DOUBLE)  will  probably  be  implemented  later,  and  the 
syntax  check  appropriately  modified;  currently,  the  nonfatal  error  message 
SINGLE  FULLWORD  PRECISION  ONLY  is  output. 

CEAPOIS  calls  TUMS  and  exits.   It  will  be  replaced  by  a  direct 
call  to  TUMS  in  the  indexed  branch  list. 

TUMS  handles  the  attribute  compatibility  check.   It  has  two 
tables.   The  first  is  a  table  of  compatibility  masks;  each  byte  of  the 
attribute  table  for  a  given  identifier  is  tested  against  the  corresponding 
mask  by  means  of  an  executed  TM  instruction.   If  any  of  the  masked  bits  are 
set,  a  fatal  error  (attributes  not  compatible)  occurs.   Otherwise,  the 
proper  bit  is  set  in  the  second  (attribute  information)  table  by  OR'ing 
the  fullword  which  contains  that  bit  into  the  appropriate  location  in  the 
second  table.   The  tables  are  indexed  by  the  branch  index. 
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The  LABEL  attribute  syntax  check  routine  originally  allowed  a  list 
of  statement-lable  constants  to  follow  the  attribute  LABEL,  and  output  the 
list  into  P0LISH2 ,  with  a  pointer  thereunto  in  the  pointer  list.   It  has  been 
decided,  however,  that  since  the  console  version  will  not  perform  any  code 
optimization  this  list  is  superfluous.   The  LABEL  routine  now  merely  prints 
a  warning  that  the  list  is  syntax  checked  but  ignored.   Fatal  errors,  how- 
ever, may  occur  in  this  list  and  will  cause  termination  of  analysis  of  the 
line. 

The  ARRAY  subroutine  has  been  debugged,  using  a  simplified  version 
of  the  expression  syntax  check  subroutine. 

LINEND1,  which  inserts  the  End-of-Statement  flag  after  every  line 
and  transfers  control  back  to  the  main  program  to  input  a  new  line,  works 
properly  for  numbered  lines,  the  case  now  being  worked  on. 

The  BIT  subroutine  has  been  debugged. 

INITIAL,  and  then  the  remaining  attribute  subroutines,  will  be 
checked  as  soon  as  EXPRESSN,  EXPSEQ  and  CONST  are  finished. 

A  halfword  pointer  to  P0LISH2  is  now  required  for  each  of  the 
following  attributes:   array,  LABEL,  DEFINED,  INITIAL,  ENTRY,  and  RETURNS. 
The  target  location  in  P0LISH2  consists  of  three  halfword  pointers  each 
pointing  to  further  information  in  P0LISH2  about  the  following  attributes: 

Halfword        Attribute 

1  ENTRY  or  DEFINED 

2  RETURNS  or  INITIAL 

3  BIT 

An  array  declaration  if  present  must  appear  first;  hence  this  information 
appears  immediately  following  these  three  pointers. 


3-3.5 


Pass  II 


OB,  the  initial  Pass  II  routine,  has  been  written.   OB  puts  the 
LINBUF  entries  into  logical  order,  as  follows:   compare  the  first  four  bytes 
of  the  first  entry  with  those  of  each  subsequent  entry.   If  any  entry  E 
has  a  smaller  line  number  than  the  first,  exchange  them.   Then  continue, 
starting  at  the  next  entry  after  E,  until  the  end-of-buffer  entry  is  reached, 
Then  repeat  the  process,  comparing  the  first  four  bytes  of  the  second  entry 
with  all  subsequent  entries,  until  the  entry  to  be  compared  is  an  over- 
written line  (first  four  bytes  =  'OFXXXXXX'),  in  which  case  this  entry  is 
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marked  as  the  end-of-buffer  entry,  or  until  the  end-of-buffer  entry  is 
reached. 

Formats  for  the  (logically  ordered)  Pass  II  output  string,  symbol 
table,  character  table,  and  block  stack  entries  have  been  defined  and  are 
described  below.   Output  for  DECLARE  and  PROCEDURE  statements  has  also 
been  defined.   The  PROCEDURE  routine  is  nearly  complete  and  will  be  fully 
described  next  month.   Existing  specifications  for  PROCEDURE  include  the 
following: 

At  least  one  label  must  be  present  for  each  procedure.   SYMTAB  and 
CHARTAB  entries  are  made  for  each  label;  each  of  these  points  to  the  start 
of  the  procedure.   These  entries  are  type  3  (dummy  variable),  and  their 
attributes  are  determined  either  by  specification  in  the  PROCEDURE  statement 
or  by  default  according  to  the  first  letter  of  the  first  label. 

If  the  BIT  attribute  occurs,  a  dummy  variable  is  created,  whose 
entry  follows  those  for  all  labels .   This  points  to  an  expression  in  POLIII 
which  gives  the  value  of  the  length.   This  entry  is  of  type  3,  and  at  present 
has  no  other  bits  set. 

Format  of  POLIII,  the  Pass  II  output  string,  for  PROCEDURE  state- 
ment s : 

Meaning 
OPTIONS (MAIN)  if  =  1 
RECURSIVE  if  =  1 
number  of  parameters 
Pointer  to  SYMTAB  for  1st  parameter 
Pointer  to  SYMTAB  for  2nd  parameter 
Pointer  to  SYMTAB  for  nth  parameter 

Format  of  SYMTAB  (symbol  table): 


Byte 

Bit 

0 

0 

1 

2+7 

1+2 

3+U 

(2n-l)+2n 

Byte 

Bit 

Meaning 

0 

0+1 

Type: 

0  =  constant 

1  =  variable 

2  =  operator 

3  =  dummy  variable 
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Byte 

Bit 

If  =  0 

If  =  1 

2 

decimal 

binary 

3 

bit  string 

It 

float 

fixed 

5 

single 

double 

6 

real 

complex 

7 

controlled 

1 

not 

used  in  general 

2^3 

byt 

es 

0  &  2  of 

DCL  info  table;  becomes  core 

poi: 

ati 

er  for  Pas 

s  III 

There  will  be  an  8-byte  CHARTAB  (character  table)  entry  corres- 
ponding to  each  SYMTAB  entry. 

The  block  stack  consists  of  5-byte  entries  pointed  to  be  the 
BTPTR  halfword.   Format  of  these  entries: 

Byte    Bit  MEANING  (if  =  l) 

0      0  PROCEDURE  block 

1  BEGIN  block 

2  DO  block 

3  closed  block  (END  encountered) 

h  MAIN  PROCEDURE 

l->2     Index  pointer  to  beginning  SYMTAB  location  of  names 
associated  with  block 

3-+h  Index  pointer  to  ending  SYMTAB  location  of  names 

associated  with  block 

Pass  II  DECLARE  statement  output  format: 

Byte      Bit 
O-KL      SYMTAB  address  of  identifier 
2        0        array  attribute  if  =  1 

1  BIT  attribute  if  =  1 

2  INITIAL  attribute  if  =  1 

3  ENTRY  attribute  if  =  1 

k  RETURNS  attribute  if  =  1 

3+end      Suffix  expressions  for  the  attributes  whose  occurrences 
are  denoted  by  the  ones  in  byte  2,  in  the  order  of  their 
appearance. 
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3.3.6   Pass  III 

The  method  for  handling  the  assignment  statement  in  the  third  pass 
has  been  completely  worked  out  and  is  described  here.   The  routine  is  entered 
usually  upon  the  recognition  of  an  assignment  statement  by  the  statement 
recognizer,  but  the  same  code  is  used  for  evaluating  expressions  wherever 
they  are  required,  such  as  arguments  for  the  CALL  and  IF  statements. 

The  assignment  statement  processor  assumes  that  everything  follow- 
ing up  to  and  including  a  termination  flag  is  a  halfword  pointer  to  the  symbol 
table.   This  table  contains  pointers  for  allocated  areas  for  constants  and 
variables,  and  identifies  all  operators  and  special  flags.   The  processor 
fetches  a  halfword  of  converted  code  that  has  been  output  from  Pass  II,  and 
looks  in  the  symbol  table  to  the  entry  to  which  this  halfword  points,  to 
analyze  what  it  has  discovered. 

If  the  symbol  table  entry  says  that  a  constant  or  variable  has 
been  encountered,  the  entry  is  loaded  into  a  main  stack.   This  entry  iden- 
tifies the  location  and  type  of  the  constant  or  variable  sufficiently  for 
any  requirements  of  the  executor.   If  the  entry  reveals  an  operator,  such 
as  the  arithmetic  operator  for  addition,  the  address  of  the  required  routine 
to  do  this  operation  is  looked  up,  and  the  routine  is  given  control.   Typi- 
cally, the  routine  for  addition  sets  a  flag  indicating  that  addition  is  to 
take  place,  and  then  transfers  to  a  common  routine  used  by  all  the  operators 
to  gather  the  operands,  perform  any  required  conversions  on  the  data  types, 
and  perform  the  necessary  operation.   The  result  is  then  placed  in  temporary 
storage,  the  pointers  for  the  participating  operands  are  removed  from  the 
main  stack,  and  a  pseudo  symbol  table  entry  for  this  intermediate  result  is 
constructed  and  pushed  into  the  stack. 

Two  other  items  are  recognized  by  the  assignment  statement 
processor:   dummy  variables  (parameters  on  subroutine   calls)  and  function 
names.   Dummy  variables  merely  cause  a  second  fetch  from  the  symbol  table, 
and  this  second  entry  is  then  analyzed  and  acted  upon  as  though  it  were  the 
first  entry.   Function  calls  cause  the  entry  for  the  function  in  the  symbol 
table  to  be  placed  in  the  main  stack,  and  a  new  level  of  stack  pointers, 
etc. ,  to  be  formed.   This  last  measure  is  necessary  so  that  only  the  pro- 
gram code  for  the  function  parameters  is  executed  until  the  function 
call  is  actually  made,  and  not  the  code  for  the  entire  statement.   This 
new  level  of  pointers  will  be  removed  from  its  special  stack  just  before 

the  function  call  is  made. 
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Two  types  of  operators  are  worthy  of  mention  at  this  point.   The 
first  type  consists  of  operators  for  the  common  functions  such  as  SIN,  COS, 
etc.,  as  they  are  required  to  return  an  array  of  identical  dimensions  as 
that  of  their  arguments,  an  effect  difficult  to  produce  in  normal  PL/I  coding, 

The  second  type  of  operator  is  the  subscript  operator,  of  which 
there  are  six  kinds,  0  through  0^-.   Upon  encountering  0  ,  the  Executor  is 
informed  that  there  should  he  n  pointers  in  the  main  stack  to  subscript 
values  for  the  variable  whose  pointer  is  n+1  positions  down  in  the  main 
stack.   One  of  the  subscript  pointers  may  at  this  time  be  found  to  be  an 
asterisk,  implying  a  loop,  and  several  passes  of  execution  of  the  statement. 
A  check  is  made  against  possible  previous  occurrences  of  an  asterisk  sub- 
script, to  see  if  the  number  of  iterations  implied  matches. 

P.  G.  Boekhoff 

J.  L.  Christopher 

W.  W.  Demlow 

A.  D.  Whaley 

3#lj.   Library  Programming 

3,lf.l   Mathematical  Subroutine  Library 

During  the  first  quarter,  a  number  of  programs  were  added  to  the 
Library.   They  are  listed  below  with  brief  descriptions: 

D1-UOI-GQU7Z-33F-F 

IDENTIFICATION--Gauss-Jacobi   Quadrature . 

D1-UOI-GQU10Z-34F-F 

IDENTIFICATION --Gaussian  Quadrature . 

D1-UOI-GQU11Z-35F-F 

IDENTIFICATION- -Gaussian  Quadrature . 

D1-U0I-GQU12Z-36F-F 

IDENTIFICATION --Gaussian  Quadrature . 

F2-U0I-CEST1Z-37F-F 

IDENTIFICATION- -Eigenvalues  of  a  Symmetric  Matrix. 
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D1-UOI-FSER1Z-38F-F 

IDENTIFICATION- -Evaluate  Fourier  Integrals. 

E2-U0I-CFIT2Z-39F-F 

IDENTIFICATION- -Chebyshev  Curve  Fit. 

F2-U0I-FRANCZ-40F-F 

IDENTIFICATION- -Eigenvalues  by  QR  Algorithm. 

CO-UOI-SMINZ-^IF-F 

IDENTIFICATION- -Minimize  a  Function  of  Several  Variables 

C1-U0I-EC0N1Z-42F-F 

IDENTIFICATION--Polynomial  Reducer. 

D1-U0I-ENDT1Z-^3F-F 

IDENTIFICATION- -Iteration  Test. 

QO-UOI-TSUBZ-MkF-F 

IDENTIFICATION- -Timing  Subroutine . 

Fi|-U0I-0RT2Z-^5F-F 

IDENTIFICATION- -Simultaneous  Linear  Equation  Minimizer. 

F^-UOI-ORT3Z-46F-F 

IDENTIFICATION --Matrix  Inverter. 

F^-UOI-ORT4Z-47F-F 

IDENTIFICATION- -Matrix  Inverter. 

F2-U0I-EIGENZ-52F-F 

IDENTIFICATION--Eigenvalues  and  Eigenvectors  for 
Symmetric  Matrices . 
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F+-U0I-GAUSZ-52F-F 

IDENTIFICATION- -Solution  of  a  System  of  Linear  Equations. 

E2-UOI-WLSQZ-53F-F 

IDENTIFICATION- -Weighted  Least  Squares  Polynomial  Approximation. 


3.4.2   Subroutine  Testing 

During  this  quarter  some  library  subroutines  were  given 
additional  tests.   The  first  series  of  tests  were  made  on  a  Hilbert 
matrix  using  eight  different  routines  which  are  presently  available. 
In  Table  1,  we  show  the  maximum  relative  error  in  the  computed  inverse 
of  the  Hilbert  matrices  of  order  N  =  6,  "J,   8,  9 )   10*  The  accuracy  of 
the  routines  indicated  here  are  comparable.   In  Table  2,  the  maximum 
error  in  the  computed  inverse  of  the  following  symmetric  tridiagonal 
matrix,  called  MX1, 


a.  .  =  2 

11 


a. 


i  =  1,...,  N 
J  =  I,-..,  N 


.  .  _  =  a.  .  .  «  -1    > 

1,1+1    i-l,i        / 


a.  .  =  0   otherwise 


is  shown  for  N  =  10,  20,  50,  100.  Again  the  accuracy  of  the  routines 
is  comparable. 

Some  comparisons  were  made  of  routines  which  computed 
eigenvalues.   One  set  of  results  is  shown  in  Table  3;  here  the  computed 
eigenvalues  of  the  following  8x8  symmetric  matrix  (known  as  the 
Rosser  matrix)  are  displayed. 
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6n     196    -192     M-07    -  8     -52    -  +9    -   29 
196     899     113    -192    -  71     -  +3    -  8    -  W- 


192 

113 

899 

196 

61 

k9 

8 

52 

+07 

-192 

196 

611 

8 

kk 

59 

-  23 

8 

-  71 

61 

8 

14-11 

-599 

208 

208 

52 

-  ^3 

^9 

kk 

-599 

4ll 

208 

208 

i+9 

-     8 

8 

59 

208 

208 

99 

-911 

29 

-  kk 

52 

-  23 

208 

208 

-911 

99 

The  three  subroutines  tested  were:  EIGENZ,  FRANCZ,  and  ALMAT.  The  first 
of  these,  EIGENZ,  was  taken  from  the  scientific  subroutine  package, 
the  second,  FRANCZ,  was  obtained  from  the  Applied  Mathematics  Division 
at  Argonne,  and  the  third,  ALMAT,  was  obtained  from  SHARE.   The  SHARE 
program,  ALMAT,  seems  to  be  substantially  worse  than  the  other  two 
subroutines. 

The  subroutines,  FRANCZ  and  EIGENZ  have  also  been  applied  to 

matrices  known  as  MX1  and  MX2.   The  matrix  MX1  was  defined  above  and 

matrix  MX2  is  defined  as  ', 

a.  .  -  2 
11 

a.  .  .,  =a.  n  .  a  1     i  -  1,  2,  .  .  .,  N 
i,i+l    i+l,i  '  '        ' 


aN,N  ~  _1 


a.  .  =  0   ("otherwise") 


The  results  of  these  tests  are  shown  in  Table  k.      In  Table  k,   we  show 
the  maximum  relative  error  in  the  computed  eigenvalues  for  matrix  MX1 
as  computed  by  the  subroutine  FRANCZ  and  the  maximum  relative  error  in 
the  eigenvalues  of  matrix  MX2  as  computed  by  EIGENZ  for  various  orders 
of  the  matrix. 
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3- It. 3   Library  Subroutine  Descriptions 

The  subroutine  descriptions  are  now  stored  internally  in  the 
IBM  360.   Any  user  wishing  to  obtain  a  copy  of  a  library  subroutine 
description  now  submits  a  deck  consisting  of  three  control  cards  and  a 
list  of  the  subroutine  names  for  which  he  wants  descriptions  as  a 
regular  job.   These  descriptions  are  returned  to  him  as  output  just  as 
any  other  output  from  the  normal  IBM  3^0  jobs.   The  user  can  also  obtain 
in  the  same  manner  an  index  of  all  subroutine  descriptions.   There  are 
at  the  present  time  about  J+5  subroutine  descriptions  in  the  system. 
It  is  anticipated  that  this  new  system  for  subroutine  descriptions 
will  result  in  a  considerable  saving  of  storage  space  and  will  allow 
us  to  provide  the  user  with  a  more  accurate  and  up-to-date  version  of 
the  subroutine  description.   Furthermore,  it  eliminates  the  expense 
of  multilithing  many  copies  which  often  went  unused  and  all  the 
personal  handling  that  attended  these  mult  Hit  h  write  ups.  A  description 
of  how  to  use  this  system  can  be  obtained  from  Mrs.  Molly  Larson, 
Room  257  D.C.L. 

L.  Do  Fosdick,  Project  Director 

So  Mc  Chase 

R.  A.  Fleck 

M.  K.  Larson 

B.  C.  Richardson 
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^.k.k       CS  Library  -  Information  Retrieval 

Work  continues  on  the  KWIC  index  program.  It  is  anticipated 
that  the  first  index  prepared  by  our  new  programs  for  the  IBM  3&0  will 
be  available  in  the  summer. 


L.  D.  Fosdick,  Project  Director 
S.  T.  Baird 
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3, 5   ILLIAC  II  Operations 

A  new  time  sharing  system  by  Al  Whaley  ran  very  well  this  last 
quarter.   Although  the  time  sharing  system  was  not  able  to  be  on  all  the 
time,  all  failure  so  far,  has  been  traced  to  a  hardware  failure  in  ILLIAC  II 
system. 

The  large  amount  of  hardware  failures  and  down  time  have  been 
mostely  due  to  the  water  damage  from  the  humidity  control  failures  which 
occurred  three  different  times  this  last  quarter. 

A  list  of  how  the  ILLIAC  II  was  used  this  last  quarter  follows: 


Use 


Jan. 


Feb. 


March 


A.E.C. 

63:58 

^7:17 

107:^0 

A.S.M.D. 

12:21 

2:20 

5:U8 

Other  Engineering  Tests 

20:50 

38:25 

57:20 

Scheduled  Engineering 

51:33 

31:30 

32:05 

Unscheduled  Engineering 

26:15 

5:35 

9:50 

T.S.  Development 

6U:U8 

U:37 

3:30 

T.S.  Operation 

332:35 

283:U5 

223:lU 

Batch  Processing  (in  house  only) 

7:31 

1:U6 

7:U0 

A-D,  D-A  Users 

13:35 

U:29 

28:11 

Idle  Time 

23:03 

10:10 

26:35 

Down  Time 

51:U5 

266:50 

65:30 

Unaccounted  for  Time 

T6:U1+ 

0:16 

161:37 

Demonstrations 

0.00 

0.00 

15:00 

Total 


7UU:00    696:00    7^:00 


T.  E.  Kerkerinj 
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3.5-1  ILLIAC  II  Error  Analysis  Summary- 
Unit January    February    March    (Unit  TOTAL) 


Core  1 

Core  0 

FG 

MAU 

DRUM 

Tape  Units 

Disk  Channel 

DC 

Power  Supplies 

Air  Conditioning 

1301 


0 
1 
0 
2 
0 
0 
0 
0 

1 

1 

0 


1 
1 

1 

3 

1 
2 
2 
1+ 
2 
2 
1 


(Monthly  TOTAL) 


11 


(Grand  TOTAL) 


20 


There  were  many  problems  caused  by  water  damage  from  the  humidi- 
fying system  associated  with  the  original  building  air-conditioning. 

3.  6   Hardware  Modifications 

A  10  bit  D/A  converter  for  driving  the  Fairchild  T3TA  display 
scope  was  designed  and  built.   The  converter  will  run  at  over  2  megacycles, 
full  scale,  with  a  modest  amount  of  noise  and  bit  switching  transients. 

After  checkout  of  the  converter  circuits,  a  pair  of  converters 
were  built  and  used  to  drive  the  X  and  Y  axis  of  the  737A  scope.   A  decent 
raster  was  obtained  with  some  showing  of  converter  inaccuracies  from  the 
display  origin  point  area  to  the  far  side  of  the  display,   A  128  line  by 
128  line  resolution  was  used  for  testing  because  of  flicker  at  higher 
rates . 

Some  difficulty  was  encountered  in  the  338  display  in  generating 
a  skip  from  the  push  button  box.   The  difficulty  was  found  to  be  an  RlUl 
board  with  a  bad  diode. 

February  was  primarily  taken  up  in  debugging  the  PDP-7/2701  inter- 
face.  With  the  use  of  the  simulator  mentioned  earlier  the  data  handling 
aspects  of  the  interface  had  been  previously  debugged.  There  were  no 
changes  necessary  for  this  portion  of  the  interface  to  operate  with  the  2701. 
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The  interrupt  and  control  logic  has  now  been  checked  out,  and  transfers 
from  the  PDP-T  to  the  360  and  vice  versa  are  operational. 

The  transfer  times  published  on  the  360  channel  to  the  2701 
were  roughly  36  usee,  for  channel  overhead  at  the  start  of  each  block 
transfer,  and  about  12  usee,  per  byte  within  the  block  in  the  single  byte 
mode.   Burst  mode  operation  still  requires  the  initial  overhead,  but  trans- 
fers bytes  at  about  k   ysec. 

It  has  been  verified  that  the  transfer  times  are  reliable  for 
the  single  byte  mode  which  was  used  in  checkout.   The  PDP-7  requires  2 
bytes  to  make  up  a  word  and  word  time  was  measured  at  2k   to  26  ysec.  per 
transfer.   The  maximum  PDP-7  block  size  is  6U   words.   No  information  is 
yet  available  on  the  burst  mode. 

Some  small  amount  of  additional  work  was  done  on  the  graphic 

display  in  the  area  of  D/A  converters  and  scope  drive  characteristics.   It 
has  been  noted  that  blanking  on  the  737A  scope  is  increasingly  poor  above 
a  1  ME,  blank  rate.   The  quality  of  the  display  drops  off  very  sharply  after 
1  MHZ.   The  1  MHZ  drive  rate  seems  to  be  the  most  realistic  area  to  attempt 
operation  of  the  737A  scope.   There  is  no  apparent  distortion  of  the  lines 
in  X  or  Y  at  over  2  MHZ;  so  the  apparent  limitation  on  the  373A  is  the  Z 
axis  or  blanking  rate, 

Two  high  speed  D/A  converters  were  purchased  from  Pastoriza 
Electronics  Inc.  for  testing  and  evaluation.   The  converters  functioned 
well,  with  excellent  linearity  at  1  MHZ.   It  was  difficult  to  run  them 
faster  because  of  the  blanking  limitation  on  the  737A  scope. 

The  analog  drive  system  for  the  737A  scope  has  been  decided  upon 
and  tentative  plans  for  mounting  the  system  have  been  implemented.   The 
system  will  consist  of  the  two  Pastoriza  D/A  converters,  with  their  own 
power  supply,  mounted  directly  on  the  back  of  the  737A  scope  cabinet. 
The  close  proximity  mounting  seems  necessary  to  minimize  noise,  distortion, 
and  cable  oscillation  at  high  display  rates.   The  display  rate  on  the  737A 
scope  is  definitely  fixed  at  1  MHZ. 

The  display  drive  logic  drawings  have  been  logically  checked  and 
the  wiring  lists  generated.   Wiring  is  about  50%  complete. 
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An  interface  for  either  a  Graphacon  (BBN)  or  Sylvania  graphic 
input  tablet  has  been  designed  for  the  PDP-8/338  complex.   Drawings  have 
been  made  and  the  wiring  list  generated  for  the  interface.   It  will  be 
wired  in  and  checked  during  the  month  of  April,  prior  to  the  arrival  of  a 
tablet. 

R.  L.  Miller 
H»  Er    Lopeman 

3.7   Display  Control  Logic 

An  effort  was  directed  toward  filling  in  the  details  in  the  display 
control  logic .   All  the  logic  is  now  drawn,  and  the  basic  design  appears  vin- 
dicated.  Timing  diagrams  indicate  that  no  interlocks  will  be  necessary  bet- 
ween the  CPU  and  display  control  to  allow  for  possible  conflicting  accesses 
of  the  X,  Y,  Z,  and  Symbol  registers.   By  clocking  everything  from  the  disk, 
the  juggling  some  of  the  gating  pulses,  all  conflicts  have  been  eliminated. 
The  detailed  logic  drawings  have  indicated  an  increase  in  the  number  of 
IC's  needed,  but  the  number  is  still  around  150,   A  complete  set  of  drawings 
is  now  being  prepared  from  which  wiring  lists  will  be  generated*   Hopefully, 
wiring  can  commence  before  the  IC's  are  in  the  house. 

The  graphical  input  unit  (joy  stick  et  al.)  was  debated  and  a 
system  employing  X  and  Y  A-to-D  converters  was  decided  upon.   This  system 
allows  any  analog  X  and  Y  voltage  to  be  fed  to  the  display  refresh  with  a 
new  digital  value  being  made  available  at  each  disk  revolution.   Analog 
comparison  between  the  external  X  and  Y  inputs  and  the  scope  X  and  Y  inputs 
will  also  be  made  and  interrupts  allowed  on  X  only,  or  Y  only  or  both  X 
and  Y  compare, 

The  PDP-7  SPU  processor  was  updated  to  allow  16  consoles  and  pro- 
vide other  requested  system  improvements.   A  simple  2701  test  program  was 
also  written  and  will  be  expanded  to  a  complete  test  routine  for  the  new 
SPU  channel. 

After  a  thorough  check-out  by  hand,  the  display  control  logic 
has  been  judged  fit  for  wiring.   As  the  entire  display  control  design  is 
predicated  on  a  rather  rapid  and  reliable  clock,  some  bench  testing  was 
done  on  available  and  appropriately  spec'd  delay  lines.   Initial  results 
were  disappointing,  as  the  accuracy  of  both  lumped  and  distributed  constant 
delay  lines  proved  to  be  somewhat  less  than  advertised  (a  '50  nsec.  delay' 
means  anywhere  from  25  nsecs,  to  85  nsecs.  on  a  10$  line).   Fortunately, 
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among  the  lines  we  had  in  the  shop  the  inaccuracies  were  consistant.   Using 
this,  we  were  able  to  design  a  clock  with  a  10$  total  variation  in  pulse 
width  and  15%  variation  in  delays ,  convincing  us  that  the  clock  requirements 
can  he  met. 

With  the  display  control  out  of  the  design  phase,  serious  effort 
was  directed  toward  the  CPU  design,  especially  those  aspects  involving 
micro-programming.   A  partial  simulator  for  the  CPU  has  been  coded  in  OS/360 
Assembly  Language  and  is  currently  being  checked  out.   An  assembly  language 
for  the  simulated  machine,  called  SAS  (Simulated  Assembly  System),  has  been 
coded  in  macros  to  facilitate  code  generation  for  the  simulated  machine. 
This  will  permit  us  to  code  an  assembler,  I/O  system,  general  monitor,  etc. 
in  SAS  on  the  360,  punch  the  simulated  core  loads  out  onto  cards,  convert 
the  cards  to  paper  tape,  then  read  them  into  the  actual  console  once  it  gets 
to  running.   Better  yet,  if  the  projected  link  into  the  PDP-7/2701/Mod  50 
complex  materializes  in  time,  core  loads  could  be  transferred  from  the  Mod  75 
to  the  console  memory  directly.   The  simulator  is  intended  for  exploring 
various  instruction  sets  for  the  final  CPU  design,  but  its  use  as  a  tool 
to  check  out  systems  for  the  console  may  prove  to  be  a  more  valuable  by- 
product. 

Logic  diagrams  for  the  joy  stick  hardware  were  completed.   The 
completed  design  varied  from  the  design  proposed  in  that  a  digital  com- 
parison of  the  joy  stick  and  display  coordinates  is  used  instead  of  an 
analog  comparison .   This  is  performed  by  adding  an  extra  10  bit  register 
to  the  joy  stick  A  to  D  converters  into  which  is  gated  the  result  of  each 
conversion.   Thus  the  joy  stick  value  and  the  display  coordinates  may  be 
compared  at  all  times  (except  when  values  are  being  gated  into  either 
register) . 

The  PDP-7  SPU  program  was  updated  again  and  given  to  A.  Whaley 
who  will  assume  responsibility  for  it  in  the  future.   A  description  of  the 
2701  channel  on  the  PDP-7  was  written  and  is  now  being  prepared  for  dis- 
tribution. 

L.  Greninger 
A.  Otis 
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3 .8  Publications  for  this  Quarter 

"A  Status  Report  on  the  Design  and  Construction  of  a  Remote  Graphics 
Terminal,"  by  C.  E.  Carter,  File  No.  7^2,  February  6,  1968. 

"Programming  the  PDP-T  2701  Channel,"  by  A.  B.  Otis,  Jr.,  File  No. 
7^7,  March  8,  1968. 
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k.      ILLINOIS  PATTERN  RECOGNITION  COMPUTER:  ILLIAC  III 
(Supported  in  part  by  Contract  AT(ll-l)-10l8  with 
the  U.  S.  Atomic  Energy  Commission  and  the  Advanced 
Research  Projects  Agency) 


4.1  Introduction 

Illiac  III  is  an  experimental  computer  being  designed  and  con- 
structed by  the  Department  of  Computer  Science  as  a  first  instrument  to 
explore  the  potentialities  of  high  speed  image  processing.   Besides 
providing  normal  computational  facilities,  the  machine  includes  a  parallel 
processor  for  visual  data  processing  (the  Pattern  Articulation  Unit)  and 
an  extensive  complement  of  visual  input /output  equipment. 

Also  reported  here  are  developments  (funded  by  the  Advanced 
Research  Projects  Agency)  which  attempt  to  provide  picture  processing 
facilities  for  remote  users  with  only  moderate  image-processing  demands. 
The  strategy  here  is  to  extend  the  central  processing  facility  (illiac  III) 
via  a  video  communications  net.   Work  is  reported  here  on  the  engineering 
of  microform  image  files,  text  reformatting,  and  elements  of  information 
retrieval. 

Recently  issued  documentation  on  the  computer  includes: 

1)  B.  H.  McCormick  and  R.  M.  Lansford  (Editors),  Illiac  III 
Programming  Manual,  Department  of  Computer  Science  Manual, 
March  1968. 

2)  L.  A.  Dunn  et.  al. ,  Scanner-Monitor- Video  Manual,  Depart- 
ment of  Computer  Science  Manual,  March  1968. 

3)  J.  C.  Schwebel,  IBAL  Manual  (The  Illiac  III  Basic  Assembler 
Language),  Department  of  Computer  Science  Manual,  March  1968. 

Copies  of  these  manuals  are  available.   Revisions  will  not  normally  be  mailed 
unless  this  service  is  explicitly  requested  and  justified. 
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4.1  Outline  of  Illiac  III  Programming  Developments 

The  section  numbers  of  the  outline  "below  correspond  to 
section  headings  of  this  Progress  Report. 

U.2   Illiac  III  Simulation  -  R.  Lansford 

4.2.1  Design  Strategy  -  R.  Lansford 

4.2.2  Implementation  Status 

4.2.2.1  Taxicrinic  Processor  Simulation  -  L.  Sanders 

B .  Nordmann 

4.2.2.2  Arithmetic  Unit  Simulation  -  P.  Koo,  D.  Atkins 

4.2.2.3  Pattern  Articulation  Unit  Simulation  -  P.  Koo 

R.  Borovec 

4.2.2.4  Interrupt  Unit  Simulation  -  R.  Lansford 

4.2.2.5  I/O  Processor  Simulation  -  L.  Katoh 

4.3   Operating  System  (DNA) 

4.3-1  Data  Acquisition  and  Display 

2 

4.3.1.1  Image  Processing  Package  (IP  )  -  R.  Lansford 

B.  McCormick 

4.3.1.1.1  Language 

4.3.1.1.2  Translator /Interpreter 

2 

4.3.1.2  Telecommunication  Processing  Package  (TP  ) 

4.3.2  Data  Segmentation  -  R.  Lansford,  L.  Katoh 

4.3.2.1  IBAL  -  Operating  System  Interface  -  J.  Schwebel 

4.3.2.2  PL/1  -  Operating  System  Interface  -  J.  Engle 

4.3.3  File  Service  -  R.  Lansford 

4.3.4  Task  Supervision  -  R.  Lansford 


-90- 


h.k     Translators 

U.U.I  IBAL  (Assembler  Language)  -  J.  Schwebel 
k.h.2     F0RTRAN  IV  -  R.  Hecht 
k.k.3,     PL/1  -  J.  Engle 

4.5  Experimental  Recognition  Procedures 

4. 5.1  Recognition  of  Graph  Transformation  Grammars  -  J.  Fornango 

4.5.2  Recognition  of  Context  Free  Grammars  -  A.  Mclnnes 

4.5.3  Recognition  and  Reformatting  of  Text  -  S.  Flowerdew,  S.  Baird 

4. 5.4  Taxonomic  Procedures  -  J.  Schwebel 
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k.2      Illiac  III  Simulation 
U.2.1  Design  Strategy 

For  our  purposes  it  is  necessary  to  simulate  Illiac  III  at  two 
levels.   Most  important  at  this  stage  is  a  signal  level  simulation  of  the 
various  hardware  devices.   This  level  of  simulation  is  necessary  to  insure 
the  integrity  of  the  logical  design  and  for  later  engineering  use  in 
troubleshooting  the  hardware. 

However  for  use  in  software  development,  this  level  of  simula- 
tion will  he  inefficient;  the  excessive  detail  at  this  level  makes  the 
simulator  unnecessarily  slow  for  software  development. 

In  order  to  accommodate  these  requirements  and  at  the  same  time 
minimize  the  programming  needed  to  produce  the  software-development  simu- 
lator, the  hardware  level  simulation  has  "been  modularized.   It  is  intended 
that  the  various  simulation  modules  can  later  be  replaced  one-by-one  as 
the  need  arises  by  a  less  detailed  simulation  module  -  adequate  for 
software  simulation  -  thus  increasing  the  efficiency  of  the  simulator. 


R.  M.  Lansford 
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U - 2 . 2   Implementation  Status 

1|.2.2.1  Taxicrinic  Processor  Simulation 

The  logical  simulation  of  the  TP  was  begun  this  quarter.   Its 
purpose  is  to  simulate  the  TP  at  the  signal  name  level.   When  completed, 
the  simulator  can  he  used  to  check  the  logical  consistency  of  the  TP 
design  and  eventually  provide  a  maintenance  aid  in  troubleshooting  the 
main  frame.   Since  the  TP  logic  simulator  is  being  written  in  PL/1  it 
will  serve  as  a  concise  description  of  the  TP  logic. 

At  the  present  time  the  permuter  section  has  been  programmed 
and  is  currently  being  debugged.   The  simple  control  operations  have 
been  tested  successfully  and  the  more  complicated  operations  are  cur- 
rently being  checked  out. 


L.  Sanders 
B .  Nordmann 
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If. 2. 2. 2  Arithmetic  Unit  Simulation 

The  Arithmetic  Unit  (AU)  is  being  simulated  at  the  hard- 
ware level.  The  simulation  is  written  in  PL/l. 

All  AU  registers  are  simulated  as  bit  strings;  all 
gating  functions  are  simulated  as  procedures  and  grouped  into  one 
subprogram;  every  arithmetic  order  is  simulated  as  one  subprogram 
(including  functional  sub-blocks,  such  as  quotient  selector,  mul- 
tiplier recoder,  etc.).  Therefore  the  AU  simulator  is  composed 
of  one  main  program  and  several  subprograms. 

The  main  program  includes  two  sections: 

1)  A  simple  pseudo- simulation  of  the  TP,  which  sends 
the  AU  a  control  byte  containing  the  instruction 
variant  (IV):  add,  subtract,  etc.  and  the  number 
type  (NT):   fixed,  floating,  etc.,  together  with 
the  operands  via  the  INBUS.  If  an  operand  consists 
of  more  than  one  word,  a  series  of  transmissions 
are  required.   The  operands  will  be  sent,  one  word 
at  a  time,  in  the  following  order:  left  word  of 
operand  A,  left  word  of  operand  B,  then  right  word 
of  operand  A,  and  finally  right  word  of  operand  B. 

2)  Upon  rapid,  initial  decoding  of  the  instruction  var- 
iant and  number  type,  the  AU  loads  the  operands  as 
received,  a  word  at  a  time,  into  appropriate  regis- 
ters. After  a-ll  operands  have  been  loaded,  the  con- 
trol of  execution  is  switched  to  an  appropriate  sub- 
program according  to  the  instruction  variant. 

Every  arithmetic  order  is  simulated  by  a  subprogram 
which  includes  the  control  logic  of  that  order,  gate  specifica- 
tions and  the  necessary  functional  subblocks.  When  the  result 
has  been  formed,  it  is  then  returned,  one  word  at  a  time,  to  the 
TP  via  the  OUTBUS.   This  result  is  then  compared  with  the  result 
of  the  execution  of  a  corresponding  360/75  arithmetic  order.  For 
floating  multiplication  Illiac  III  yields  higher  precision. 
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Status;   The  simulation  of  ADD,  SUBTRACT,  ALGEBRAIC  COM- 
PARISON, MULTIPLICATION  (for  both  fixed  point  and  floating  point 
numbers),  floating  DIVISION  and  decimal  number  conversion  to  ei- 
ther a  floating  point  number  or  a  fixed  point  number  have  been 
completely  coded  and  debugged.  Fixed  point  DIVISION  is  currently- 
being  debugged. 


P.  Koo 
D.  Atkins 
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1+.2.2.3  Pattern  Articulation  Unit  Simulation 

The  PAU  simulator  has  been  divided  into  three  parts,  the 
Iterative  Array  (IA),  the  Transfer  Memory  (TM)  and  the  control  unit.   The 
IA  and  TM  simulators  have  "been  written  and  checked  out  using  simple  micro- 
sequences.   The  simulators  are  -written  in  PL/1. 

The  control  simulator  will  be  written  as  the  design  of  the 
control  is  completed.   The  first  portion  of  the  control  to  be  simulated 
will  be  the  "BOOLE"  control. 

At  the  present  time  the  only  I/O  to  the  simulator  is  in  binary 
form.   It  is  anticipated  that  if  the  simulator  were  to  be  used  for  the 
development  of  picture  processing  algorithms  some  higher  level  input  will 
be  implemented. 

R.  Borovec 
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^.2.2.^  Interrupt  Unit  Simulation 

No  simulation  has  been  done,  nor  is  any  contemplated  in 
the  next  quarter  beyond  implementing  the  basic,  if  minimal,  set 
of  interrupt  instructions  listed  in  the  programming  manual. 
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1+.2.2.5  I/O  Processor  Simulation 

Results  of  Phase  I: 

Phase  I  was  defined  as  the  simulation  of  the  i/o  pro- 
gram registers  and  program  commands.  The  results  of  Phase  I  simu- 
lation indicated  the  need  for  certain  changes  in  the  program  reg- 
ister command  codes.  These  changes  have  been  documented  in  the 
Programming  Manual. 

In  addition  Phase  I  simulation  provided,  as  a  by-pro- 
duct, Important  specifications  for  the  i/o  interrupt  commands  and 
the  i/o  processor  interrupt  system. 

Definition  of  Phase  II: 

Instead  of  simulating  i/o  channel  and  device  operations 
in  Phase  II  as  mentioned  in  the  previous  Quarterly  Technical  Pro- 
gress Report,  work  was  begun  on  the  I/O  interrupt  system  simula- 
tion. Thus  Phase  II  has  become  a  simulation  of  the  i/o  processor 
interrupt  registers,  interrupt  command  code  execution  and  inter- 
rupt system  operations  in  general. 

Status  of  Phase  II: 

That  part  of  the  interrupt  command  code  which  describes 
TP-to-IOP  interrupt  commands  has  been  documented  in  the  Pro- 
gramming Manual,  and  first-pass  flowcharts  have  been  drawn.  De- 
tailed mechanization  of  IOP-to-TP  interrupts  is  presently  being 
defined. 

Results  of  Phase  II: 

Phase  II  should  yield  results  at  two  levels:  On  the 
higher  level  of  the  Illiac  III  Interrupt  System,  definition  of 
the  capabilities  of  that  supervisory  system  as  required  by  the 
i/o  processors  should  be  established.  On  the  lower  level  of  the 
i/o  processor  itself,  a  test  of  the  i/o  program  register  system, 
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the  I/O  interrupt  system  and  particularly  the  compatibility  of 
these  two  systems  can  be  studied  in  detail. 

The  detailed  flowcharts  for  Phase  II  should  be  finished 
by  early  May. 

Definition  of  Phase  III: 

Phase  III  has  been  redefined  to  include  the  simulation 
of  the  I/O  channels  and  devices  with  particular  attention  to  the 
"mailbox"  system  for  low  speed  devices.  This  phase  will  run  par- 
allel to  the  writing  of  the  manual  for  the  telecommunication  pro- 
cessing package  (see  Section  ^.3.2.2). 

L.  Katoh 
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k.3     Operating  System  (DNA) 

4.3.1  Data  Acquisition  and  Display 
4.3.1.1  Image  Processing  Package  (IF  ) 

The  Image  Processing  Package  is  designed  to  give  the 
user  intermediate  level  control  of  the  extensive  image  processing 
facilities  of  Illiac  III.  In  addition  the  user  will  be  given  as- 
sistance in  using  the  extremely  flexible  (but  also  complex)  image 
processing  i/o  devices. 

4.3«  1.1.1  Language 

In  order  to  form  a  basis  for  design,  a  review  has  been 
made  of  the  image  processing  languages  reported  to  date.  From 
this  we  have  distilled  the  nucleus  of  a  language  which  will  form 
the  basis  of  future  work.  It  must  be  recognized  however,  that 
this  language  must  remain  open-ended  so  as  to  benefit  from  user 
experience. 

4.3.  !.l.  2  Translator /interpreter 

2 
In  order  to  obtain  experience  with  the  IP  and  thus  en- 
ter further  iterations,  an  Interpreter  is  planned  for  the  package 
which  will  operate  through  the  general  Illiac  III  simulator.  At 
present  only  the  general  form  of  the  Interpreter  and  its  inter- 
face with  the  Illiac  III  simulator  has  been  investigated.  Imple- 
mentation of  the  Interpreter  is  not  planned  until  the  third  quar- 
ter, 1968,  following  documentation  of  the  language  specifications 
this  next  quarter. 

R.  Lansford 
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2 
1+.3.1.2  Telecommunications  Processing  Package  (TP  ) 

Each  console  has  four  devices  or  media  associated  with  it: 

1)  Console  memory 

2)  ASR  33  Teletype  or  IB4  Selectric  Typewriter 

3)  Microtape  and  Control 

k)     Monitor  display  and  light  pen 

Each  of  the  devices  2)  through  k)   is  allotted  a  fixed  unique  portion 
of  the  console  memory.  Teletype  and  typewriter  operate  in  the  half- 
duplex  mode  and  can  act  as  wither  input  or  output  media.  Microtape 
has  a  prerecorded  blocked  format  with  a  "timing"  track  for  trigger- 
ing the  read/write  logic  and  a  "mark"  track  to  distinguish  data  po- 
sitions in  the  block  from  parameter  positions  (e.g.,  block  number). 
The  Microtape  Control  will  have  a  format  recording  mode  that  is 
switch  selectable.  The  block  size  must  not  exceed  the  allotted  por- 
tion of  the  console  memory.  Display  at  the  monitor  is  effected  by 
the  S-M-V  Controller  -  the  light  pen  may  be  used  to  trigger  readout 
logic  of  the  monitor  position  counters. 

2 

The  TP  Manual  will  contain: 

1)  description  of  the  control  language  for, 

la)   initiating  a  job  at  one  of  the  ter- 
minals, 

lb)  attaching  and  using  any  of  the  associ- 
ated devices, 

lc)  editing,  translating  and  executing 
programs 

2)  functional  description  of  the  devices  and 
their  associated  control  logic, 

3)  description  of  the  system  procedures  that 
service  the  console  devices. 

L.  Dunn 
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h. 3.2  Data  Segmentation 

During  the  past  quarter,  work  in  this  area  has  been  con- 
centrated on  two  problems. 

1)  Development  of  an  efficient  mechanism  for  inter- 
segment linkage ,  given  the  constraints  of  multi- 
programming and  multi-processing. 

2)  Development  of  an  efficient  algorithm  for  Base 
Register  and  Pointer  Register  allocation  for  a 
2-level  addressing  scheme  of  the  type  used  in 
Illiac  III. 

Solutions  to  both  problems  are  at  hand,  yet  neither  appear  to 
be  optimal  yet.   In  the  next  quarter  work  in  this  area  will  continue 
with  the  aim  of  refining  these  techniques  as  well  as  investigation  of 
possible  perturbing  effects  on  the  rest  of  the  operating  system. 

R.  Lansford 
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U.3.2.1   IBAL  -  Operating  System  Interface 

The  IBAL  translator  produces  both  procedure  and  data  segments 
as  output.   The  smallest  IBAL  elements  that  may  constitute  one  procedure 
segment  or  one  data  segment  are  one  procedure  block  or  one  declaration, 
respectively.   The  user  has  the  options  of  specifying  the  segmentation  of 
his  program  completely,  partially,  or  not  at  all.   In  the  latter  two  cases 
the  translator  performs  segmentation  while  operating  under  constraints 
known  to  the  user. 

Two  standardized  segment  descriptors ,  the  segment  header  and 
the  segment  trailer,  are  assembled  with  each  procedure  segment  to  inter- 
face with  the  operating  system  -  principally  with  the  system  loader. 
Only  the  segment  header  is  assembled  for  data  segments. 

The  segment  header  may  contain  the  following  information: 

(a)  Protection  mode 

(b)  Storage  access  mode 

(c)  Size  after  assembly 

(d)  Size  required  at  load  time 

(e)  Static  data  indicator 

(f)  Minimum  size  at  execution  time 

(g)  Maximum  size  at  execution  time 
(h)  Entry  point  list 

Items  d,  e,  f,  and  g  are  not  present  for  procedure  segments, 
and  items  f  and  g  are  not  present  for  static  data  segments.   The  entry 
point  list  contains  alphanumeric  entry  names  and  their  l6-bit  segment 
pointer  values. 

The  segment  trailer  contains  a  list  of  the  alphanumeric 
external  names  referenced  in  the  procedure  segment,  and  a  data  reference 
or  procedure  reference  indicator  for  each  name. 

It  is  anticipated  that  parameters  of  the  segmentation  strategy 
used  by  the  translator  will  have  to  be  adjusted  to  compensate  for  unknowns 
in  the  total  operating  environment. 

J.  Schwebel 
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4.3.2.2  PL/1 -Operating  System  Interface 

The  PL/1  translator,  like  the  IBAL  translator  (see  Section  4.3.3.1), 
produces  both  data  segments  and  procedure  segments.   The  procedure  segments 
in  the  case  of  PL/1  correspond  exactly  to  the  external  procedures  in  the 
user's  program.   Data  segmentation  is  determined  by  the  translator,  partially 
on  the  basis  of  the  presence  of  the  SECONDARY,  EXTERNAL,  PACKED,  STATIC, 
AUTOMATIC,  and  CONTROLLED  attributes. 

Segment  headers  and  segment  trailers  which  are  compatible  with 
those  of  IBAL  segments  are  used  for  PL/l  segments.   The  minimum  and  maximum 
sizes  at  execution  time,  however,  are  not  needed  for  PL/1  segment  headers. 

J .  Engle 
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U.3.3  File  Service 

Specification  of  file  service  procedures  is  awaiting  the 
corresponding  specifications  for  data  segmentation  (see  Section  U.3.3). 
No  work  was  done  here  this  quarter. 

4.3.^  Task  Supervision 

During  the  past  quarter,  an  extensive  review  has  been  made  of 
the  published  literature  of  Task  Supervision  or  Traffic  Control  in  a 
multi-programmed,  multi-processor  system. 

As  the  result  of  this  review,  a  detailed  working  paper  is 
being  drafted  by  L.  Katoh  and  R.  M.  Lansford.   This  paper  will  examine 
the  problem  in  the  specific  environment  of  Illiac  III  and  thus  should 
form  the  basis  for  final  engineering  design  as  well  as  serve  as  an  initial 
proposal  of  the  Illiac  III  Task  Supervisor. 

R.  M.  Lansford 
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k . k     Translators 

U.U.I  IBAL  (Assembler) 

Work  on  the  implementation  of  the  IBAL  translator  during  this 
quarter  centered  on  the  data  set  declaration  facilities.   This  consists 
of  the  following  three  parts:   format  of  tables  constructed  at  assemble 
time,  algorithms  for  filling  in  table  entries  at  execution  time,  and 
algorithms  for  resolving  ambiguities  of  names  at  assemble  time  and 
execution  time. 

Initially  the  possibility  of  making  these  tables  and  algorithms 
compatible  with  those  of  the  PL/1  translator  was  investigated.   However, 
since  the  data  set  facilities  in  IBAL  are  more  general  than  in  PL/1, 
compatibility  could  be  achieved  only  at  the  expense  of  the  efficiency  of 
the  PL/1  implementation. 

In  particular,  the  following  features  of  the  data  set  facilities 
in  IBAL  distinguish  it  from  PL/1: 

1)  All  nodes  do  not  require  alphanumeric  names. 

2)  Subscripts,  besides  providing  references  within 
arrays,  may  also  be  used  to  reference  any  node  in  a 
structure . 

3)  Conditional  nodes,  evaluated  at  execution  time,  are 
allowed. 

h)     A  node  may  be  declared  as  a  vector  to  speed  up  the 
accessing  of  its  subnodes. 

Item  1  implies  that  the  name  table  entries  do  not  correspond,  one  to 
one,  to  the  entries  of  the  complete  node  descriptor  table  (access 
list).   Items  1,  2  and  k   imply  that  the  access  list  must  be  structured 
to  provide  rapid  access  to  nodes  without  using  the  name  table.   Items 
2  and  3  imply  that  resolution  of  names  may  have  to  be  deferred  until 
execution  time. 
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The  tables  constructed  at  assemble  time  are:   the  name 
table ,  giving  the  access  list  entry  points  aid  name  correspondence; 
the  access  list,  reflecting  the  data  set  structure  and  containing 
an  entry  for  every  node ;  the  Boolean  expression  table,  showing  the 
scope  of  conditional  nodes;  and  the  dope  vector  table ,  for  accessing 
within  arrays . 

The  access  list,  Boolean  expression  table,  and  dope  vector 
table  all  contain  entries  which  may  have  to  be  completed  at  execution 
time. 

Name  resolution,  the  determination  of  the  unique  node  speci- 
fied by  a  qualified  or  subscripted  qualified  name,  is  accomplished 
by  algorithms  which  use  the  name  table  and  access  list.   Resolution  is 
determined  as  far  as  possible  at  assemble  time  and  completed  at 
execution  time. 

The  first  edition  of  the-  IBAL  manual  was  completed  and 
submitted  for  printing  during  this  quarter. 

J.  Schwebel 
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k.k.2     FORTRAN  IV  Translator 

The  syntax  of  FOTRAN  IV  is  almost  completely  specified 
"by  Floyd  Productions.   Current  plans  are  to  finish  specifying  the 
syntax  with  productions,  and  to  write  error  recovery  routines.   If 
an  error  is  encountered,  only  a  trap  is  made  at  present.   Routines 
to  allow  further  compiling  must  be  written. 

R.  Hecht 
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U.U.3  PL/1  Translator 

In  the  Quartery  Progress  Report  for  October  through  December  1967, 
a  basic  description  was  given  of  the  declaration  pass  to  be  used  to 
extract  all  information  from  all  declarations  in  a  PL/1  program  being 
translated.   During  the  first  part  of  1968  the  methods  to  be  used  in 
accomplishing  the  declaration  pass  have  undergone  careful  study  (resulting 
in  some  revision  of  certain  parts)  and  advances  have  been  made  in  the 
implementation  of  the  pass. 

In  particular,  some  of  the  tables  to  be  built  up  by  the 
declaration  pass  have  undergone  major  revision  in  order  to  speed  up  the 
routines  using  the  tables  while  maintaining  reasonable  storage  require- 
ments and  good  error  diagnosis  capabilities.   This  was  largely  accomplished 
by  better  utilizing  the  ordering  of  entries  within  tables.   An  attempt 
was  also  made  to  make  the  PL/l  tables  more  like  the  name  tables  for  the 
other  translators.   This  attempt  met  with  partial  success.   However  the 
peculiar  nature  of  PL/1  structures  and  qualified  names  (and  particularly 
PL/1  use  of  the  concept  of  complete  qualification)  requires  some  basic 
differences  in  the  tables  for  this  language.   A  complete  description  of 
tables  has  been  prepared  in  the  form  of  an  internal  working  document. 

Also  during  this  quarter  the  description  of  the  declaration 
pass  in  terms  of  extended  Floyd  productions  has  been  completed  (although 
it  is  not  yet  debugged)  and  a  start  has  been  made  on  programming  the 
semantics  routines  for  use  in  the  declaration  pass  and  the  general 
routines  for  using  the  tables  built  up  by  that  pass. 

J .  Engle 
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k.  5  Experimental  Recognition  Procedures 

k.5.1     Recognition  of  Graph  Transformation  Grammars 

Work  on  the  interpreter  for  the  ASP  (Associative  Storing 
Processor  Language)  is  continuing. 
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U.5.2  Recognition  of  Context  Free  Grammars 

During  the  quarter  work  was  continued  on  the  programming  of 
a  version  of  the  Eickel-Paul  scheme  for  the  recognition  of  context  free 
grammars.   An  extension  has  been  added  so  that  the  input  may  be  expressed 
in  the  extended  BNF  form,  and  this  form  is  then  broken  down  into  single 
productions  before  processing.   Several  further  modifications  were  made 
to  the  original  scheme  as  improvements  were  revealed  during  the 
coding  phase. 

It  is  anticipated  that  the  testing  and  evaluation  of  this 
scheme  will  begin  during  the  coming  quarter. 

A.  Mclnnes 


-111- 


*f.5«3  Recognition  and  Reformatting  of  Text 

In  the  conversion  from  one  style  manual  to  another, 
five  transition  stages  have  been  identified: 

1)  Typographical  recognition  is  performed  on  the  docu- 
ment which  is  converted  to  an  equivalent  LEFT  de- 
scription. The  LEFT  SOURCE  description  may  contain 
pointers  to  video  records  rather  than  strings  of  al- 
phanumeric characters. 

2)  The  LEFT  description  is  parsed  by  means  of  Floyd 
productions  (appropriate  to  the  source  style  man- 
ual) into  the  equivalent  textual  description  which 
contains  a  categorization  of  such  entities  as 
heading,  footnote,  etc.   The  language  corresponding 
to  the  Floyd  productions  is  largely  context  free, 
but  provision  for  occasional  context  sensitive  fea- 
tures is  also  incorporated. 

3)  The  textual  description  of  the  original  document  is 
translated  into  the  new  textual  description  as  gov- 
erned by  the  object  style  manual.  Two  candidate 
techniques  for  this  transition  are  (a)  by  permuta- 
tion of  constructs  in  the  right  hand  sides  of  pro- 
ductions or  (b)  by  table  lookup. 

k)     The  new  textual  description  is  translated  to  its 
equivalent  LEFT  object  code  by  means  of  BNF  produc- 
tions. 

5)   The  LEFT  OBJECT  program  is  translated  to  the  photo- 
composition language  of  the  printer. 

Previous  syntactic  textual  descriptions  are  being  tran* 
scribed  to  include  the  full  LEFT  description  of  text.   Typographi- 
cal recognition  algorithms  are  also  being  formulated.  A  report 
is  in  progress. 

S.  Flower dew 
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h.5.k     Taxonomic  Procedures 

We  are  using  the  term  taxonomic  procedures  to  refer  to  the 
algorithms  used  in  work  which  has  been  variously  termed  classification, 
mathematical  or  numerical  taxonomy,  cluster  analysis,  pattern  separa- 
tion, measurement  testing,  and  even  data  analysis. 

Taxonomic  procedures  are  an  integral  part  of  many  levels  of 
pattern  recognition.   For  example,  we  may  envision  a  taxonomic  scheme 
which  transforms  a  picture  to  an  abstract  graph  having  symmetric  rela- 
tions between  graphic  elements,  and  then  employs  clustering  techniques 
to  transform  the  graph  to  a  hierarchy  of  semantically  important  constituents 

A  literature  search  has  been  done  in  the  fields  of  computer 
science,  mathematics,  electrical  engineering,  biology,  and  psychology. 
A  bibliography  is  being  prepared  and  will  be  issued  shortly.   It  cannot 
be  considered  complete  due  to  the  many  names  given  to  taxonomic  procedures. 

Work  is  continuing  to  expand  this  bibliography,  particularly 
by  searching  outside  of  the  field  of  computer  science. 

J .  Schwebel 
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4.6  Design/Fabrication  of  the  Computer 

The  section  numbers  of  the  outline  below  correspond  to  section 
headings  of  this  Progress  Report. 

4. 7  Central  System 

4.7-1  Taxicrinic  Processors  -  B.  Nordmann 

4.7-2  Fast  Core  Storage  Modules  -  P.  Krabbe 

4.7. 3  Arithmetic  Units  -  D.  Atkins 

4.7.4  Interrupt  Unit  -  B.  McCormick,  R.  Lansford 
U . T -  5  Pattern  Articulation  Unit  -  R.  Borovec 
4.7.6  Exchange  Net  -  P.  Krabbe 

4.7-7  Status  of  the  Main  Frame  Assembly  -  P.  Krabbe 

4.8  I/O  System 

4.8.1  I/O  Processors  -  L.  Katoh 

4.8.2  Channel  Interface  Units  -  S.  Hiroe 

4 .9  Peripheral  System 

4.9.1  Secondary  Storage  System 

4.9.2  Scan/Display  System 

4.9.2.1   Scanner-Monitor- Video  -  Tareski,  Goyal,  Dunn 

4.9-2.2  Scanner/Monitors  -  Franco,  Divilbiss,  Goyal, Tareski 

i  o  o  o  r.    n  Foster 

4.9.2.3  Scan  Converters 

4.9.2.4  Video  Communications  Net  -  R.  Amendola 

4.9.2.5  Videograph  Printer  -  J.  Wenta 

4.9.2.6  Remote  Video  Consoles  -  R.  Amendola 

4.9.2.7  Video  Storage  -  B.  McCormick 

4.9.2.8  Microimage  Storage  -  R.  Amendola 

4.9.2.9  Specifications  for  the  Microfiche /Nanofiche  Library 
Library  -  S.  Ray,  B.  McCormick,  R.  Amendola 

4.9.3  Intermachine  Link  to  Illinet   (IBM  360 )  -  L.  Goyal,  B.  McCormick 
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4.9-4  Low  Speed  Terminal  Network  -  R.  Martin,  R.  Harms,  C.  Ermoli 

4. 9.4.1  Low  Speed  Communications  Net  -  McCormick,  Dunn 

4.9.4.2  Low  Speed  Buffers  -  Ermoli,  Harms,  Martin 

4.9.4.3  Low  Speed  Terminals 

4.9.4.3.1  Monitor  Selective  Typevriters  (5) 

4.9.4.3.2  Monitor  Magnetic  Tape  Module  (5) 

4.9.4.3.3  Mod  33  ASR  Teletype  Sets 

4.9.4.3.4  Analog  Instruments 

4.10  Power  Distribution  -  R.  Martin 

4.10.1  Primary  DC  Power  Supplies 

4.10.2  Power  Distribution  System 

4.10.3  Control  of  Power  Distribution  Systems 

4.10.4  A.C.  Power  Distribution 

4.11  Unassigned  Equipment  Pool  -  T.  Kingery 

4.11.1  Circuit  Card  Inventory 

4.11.2  Test  Equipment  Additions:   Commercial 

4.11.3  Test  Equipment  Additions:   Custom-design 

4.12  Documentation  -  R.  Martin 

4.12.1  Engineering  Manual  -  R.  Martin 

4.12.2  Circuit  Books  -  J.  Otten 

4.12.3  Logic  Book  -  J.  Otten 

4.12.4  Wiring  Tables  -  J.  Otten 

4.12.5  Opto/Mech.  Design  -  S.  Zundo 

4.13  Circuit  Research  and  Development  -  J.  Divilbiss 

4.13.1  Card  Testing 

4.13.2  Other 
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4.7   Central  System 

4.7-1  Taxicrinic  Processors 

4.7.1.1  Logic  Design 

Work  on  the  control  logic  was  continued.  Various  types 
of  implementation  procedures  were  tried  using  the  basic  operand 
stack  and  memory  accessing  control  sequences.  At  the  present 
time  the  general  control  requirements  have  been  established  al- 
though specific  implementations  have  not  been  fixed. 

A  hardware  computer  simulation  of  the  TP  was  begun. 
This  program  will  simulate  the  operation  of  the  TP  at  the  logic 
signal  level.  When  completed  it  will  serve  as  a  check  on  the 
logical  correctness  of  the  TP  design  and  as  a  guide  in  the 
checking  out  and  troubleshooting  of  the  machine.   Since  it  is 
written  in  PL/l,  it  will  also  serve  as  a  concise  description  of 
the  TP  logic. 

4.7-1-2  Documentation 

The  first  version  of  volume  I  of  the  TP  manual  should 
be  ready  by  next  quarter.   This  volume  will  contain  the  descrip- 
tions of  the  basic  registers  and  local  control  logic  blocks  for 
the  TP.   These  include  the  base  registers,  pointer  registers, 
operand  stack,  the  32  bit  adder,  and  the  permuter.  Also  de- 
scribed are  the  local  control  blocks  of  the  above  subassemblies, 
and  the  local  control  logic  for  the  shift/boolean  and  algebraic/ 
logical  compare  blocks. 

The  second  volume  of  the  TP  manual,  containing  the  con- 
trol sequencing,  has  been  written  as  a  first  rough  draft  but  will 
not  be  finalized  for  some  time. 

The  new  IB1  card  file  has  been  completed  so  as  to  con- 
tain the  name  and  definition  of  all  logic  signals  occurring  on 
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the  finished  IP  drawings  as  of  January  1,  1968.  However  the 
cross  refencing  of  these  names  to  their  logic  drawing  numbers  has 
not  been  finished. 

The  TP  order  code  was  released  and  published  in  the  Pro- 
gramming Manual  this  quarter. 

4.7.1.3  Hardware  and  Wiring 

The  physical  hardware  is  currently  being  readied  for  a 
rewiring  of  those  sections  of  the  main  frame  which  were  destroyed 
by  the  fire  last  year.  These  include  the  same  sections  which  are 
described  in  volume  I  of  the  TP  manual. 

B.  J.  Nordmann 
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4.7.2  Fast  Core  Storage  Modules 

Final  acceptance  tests  were  run  on  our  first  fast  ("J 00 
ns.  cycle  time)  core  memory  February  26  and  27,  1968.   The  core 
memory  system,  made  by  Fabri-Tek  of  Minneapolis,  Minnesota,  was 
delivered  March  8,  1968.   Since  its  arrival,  the  core  has  com- 
pleted several  8  hour,  offline,  error  free,  test  runs. 

The  test  runs  consisted  of  reading  and  restoring  worst 
case  word  patterns  in  sequential  addresses.  The  core  contains 
16,384  eighty-bit  words. 

The  next  class  of  core  tests  will  be  online  tests  per- 
formed by  a  simulator  .  The  simulator  will  allow: 

1)  checkout  of  hardware  that  the  self -test  does  not 
use  i.e.,  drivers,  terminators,  input-output  data 
paths,  address  path,  control  and  status  paths,  etc, 

2)  A  test  of  circuit  compatibility  between  Fabri-Tek 
and  Illiac  III; 

3)  A  test  of  timing  compatibility  between  Fabri-Tek 
and  Illiac  III .   Timing  measurements  may  influence 
the  logical  design  of  the  processor  control. 

k)      Other  data  patterns  and  address  sequencing. 


1 


See   Section  4.7.6  of  this  report. 


P.  Krabbe 
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U.7.3  Arithmetic  Units 
4.7. 3.1  Logical  Design 

The  detailed  logic  drawings  of  all  registers,  data 
transfer  paths  and  major  functional  blocks  of  the  AU  structure, 
as  distinguished  from  control,  are  now  largely  complete.  The 
cards  to  implement  this  logic  have  been  assigned  connector  posi- 
tions and  wiring  tables  will  soon  be  generated.  The  creation  of 
wiring  tables  will  be  supported  by  the  POOL  software  system  cur- 
rently under  development  by  Paul  Krabbe. 

Back  panel  wiring  will  be  performed  by  an  outside  ven- 
dor. In  order  to  obtain  bids  for  this  work,  File  No.  555-HO 
was  prepared  describing  the  arithmetic  unit  back  panel  wiring. 

It  has  been  decided  that  the  control  logic  of  the  ma- 
jor units  will  be  implemented  with  a  class  of  integrated  cir- 
cuits. The  major  effort  during  the  past  quarter  towards  imple- 
mentation of  control  has  therefore  been  the  selection  of  suit- 
able IC  circuits.  Several  series  are  now  under  consideration. 
A  major  factor  in  the  selection  is  logic  level  compatibility 
with  the  existing  1018  Diode-Transistor  Logic. 

Although  detailed  logic  design  of  the  AU  control  has 
not  yet  been  done,  the  refined  control  sequences  have  been  speci- 
fied in  the  Arithmetic  Unit  Simulation  (AUSIM)  programs. 

U.7.3.?  Simulation 

During  the  past  quarter  the  AUSIM  programs  were  expanded 
and  existing  programs  refined.  All  orders  of  the  arithmetic  units 
have  now  been  simulated  except  integer  division,  conversion  from 
binary-to-decimal,  and  the  automatic  polynomial  evaluation  order. 
Simulation  of  integer  division  is  well  under  way.   The  binary-to- 
decimal  conversion,  which  depends  upon  integer  division,  will 
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follow  shortly.   The  polynomial  order  will  also  be  implemented 
quickly  since  it  is  based  upon  existing  floating  point  multipli- 
cation and  addition  orders. 

4.7.3.3  Other 

Based  upon  research  undertaken  in  the  development  of 
the  division  algorithm,  a  paper  was  prepared  during  the  last  quar- 
ter for  submission  to  the  IEEE  Transactions  on  Electronic  Com- 
puters. It  is  entitled,  "Higher  Radix  SRT  Division  and  the  Cost 
Calculation" . 

D.  E.  Atkins 

h.J.k     Interrupt  Unit 

Design  was  limited  to  the  implementation  of  those  interrupt 
instructions  reported  in  the  Illiac  III  Programming  Manual. 

In  addition  a  set  of  read  and  immediately  reset  condi- 
tionally (so-called  "Russian  Roulette)  instructions  are  being  studied 
to  simplify  supervisory  interrupt  synchronization. 

B.  H.  McCormick 
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i+.7«5  Pattern  Articulation  Unit 

Wiring  lists  for  the  Iterative  Array  have  been  com- 
pleted. The  5^  pin  connectors  from  Methode,  however,  have  not 
arrived. 

The  -wiring  lists  for  the  Transfer  Memory  have  been  rim 
using  the  new  wiring  list  generation  program.  The  wiring  of  the 
core  planes  was  started  and  the  printed  circuit  board  connectors 
were  installed  in  the  mainframe. 

Much  of  the  last  quarter  was  spent  on  the  control  de- 
sign. Alternative  methods  of  microprogramming  were  evaluated. 
The  evaluation  will  continue  this  quarter.  At  present  we  are 
trying  to  determine  an  optimum  method  of  performing  jumps  and 
transfers  of  control.  Several  instructions  were  micro-coded  and 
checked  using  the  PAU  simulator. 

Two  reports  are  currently  being  written.  One  report  de- 
scribed the  implementation  of  the  BOOLE  instruction,  the  other  de- 
scribes the  PAU  display  system. 

R.  T.  Borovec 
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U.7«6  Exchange  Net 

During  the  past  quarter  work  continued  on  the  Exchange 
Net  drawings.  Pin,  card  and  rack  numbers  have  been  assigned  to 
half  of  the  drawings.  Also  during  the  quarter  a  simulator  was  de- 
signed to  facilitate  the  checkout  of  the  Exchange  Net.  The 
drawings  for  the  simulator  are  complete  (except  control)  at  this 
time  and  wiring  lists  are  being  prepared. 

The  simulator  has  the  following  attributes: 

1)  Has  a  50  bit  input  bus  and  a  50  bit  output  bus  both 
at  which  are  compatible  with  any  Unit,  Processor 
and  the  Exchange  Net, 

2)  is  capable  of  generating  and  receiving  both  com- 
mands and  status  information  in  its  control  bytes, 

3)  is  capable  of  generating  Unit  addresses  and  pro- 
grammed data  patterns  with  parity, 

k)      can  be  used  with  a  Unit  to  simulate  the  Exchange, 
with  the  Exchange  to  simulate  a  Unit  or  Processor, 
and  with  a  Processor  to  simulate  the  Exchange, 

5)   contains  a  comparator  for  echo  checking  of  trans- 
mitted data  patterns  with  parity. 

The  first  application  of  this  simulator,  called  SPEU 
(Simulator  for  Processor,  Exchange  or  Units),  will  occur  during 
the  checkout  of  our  first  fast  core  memory  system  .  In  this  ap- 
plication SPEU  will  play  the  role  of  Exchange. 


See  "Fast  Core  Storage  Modules",  Section  h,"J .2   of  this  report, 


P.  Krabbe 
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U . 7- T  Status  of  Illiac  III  Mainframe  Assembly 

The  mainframe  is  now  ready  to  accept  a  full  complement  of 
logic  modules.   The  following  list  of  items  describes  mainframe 
progress  during  the  last  quarter. 

1.  Fabrication  of  2  additional  wings  completed. 

2.  Fabrication  of  8  end  plates  completed  for  card 
racks  of  2  additional  wings. 

3.  Fabrication  of  28  power  bus  bars  completed  for  2 
additional  wings. 

h.      Received  500  bus  strips.   These  are  being  modified 

such  that  they  can  be  installed  in  existing  bus  bars. 

5.  One  modine  regulator  bar  assembled   (sample  for  vendor) 
A  bid  proposal  has  been  written  for  the  assembly  and 
checkout  of  37  modine  regulator  bars. 

6.  Layout  of  all  capacitor  banks  completed. 

7.  Installation  of  k   capacitor  banks  completed.   The  two 
remaining  banks  will  be  completed  when  capacitors  that 
are  on  order  arrive. 

P.  Krabbe 
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4.8     I/O  System 

4.8.1  I/O  Processors 

For  progress  here  this  quarter  see  Section  4.2.2.5 

4.8.2  Channel  Interface  Units 

During  this  quarter  most  work  was  expended  upon  drawing 
control  logic  diagrams .   Some  parts  of  the  CIU  flow  charts  written 
by  J.  Hayes  were  improved.   Using  these  flow  charts  and  the  results 
of  the  simulation  done  last  year,  logic  diagrams  were  drawn  and  almost 
finished.   Card  arrangement  will  he  started  shortly. 

Systematic  naming  of  control  signals  and  data  signals  was  per- 
formed so  that  it  would  be  useful  in  a  further  simulation  and  other 
purposes . 

Additions  to  the  CIU  manual  have  been  completed.   Emphasis 
was  placed  on  describing  the  control  section.   This  manual  is  expected 
to  be  completed  during  the  next  quarter. 

S.  Hiroe 
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k.9     Peripheral  System 

U.9.1  Secondary  Storage  System 

No  report  this  quarter. 

1+.9.2   Scan/Display  System 

U. 9.2.1  Scanner-Monitor-Video  Controller 

Additional  refinements  and  improvements  have  been  specified 
for  the  controller.   These  improvements  would  have  caused  extensive  wiring 
changes  to  the  presently  wired  logic,  so  it  was  decided  to  use  this  existing 
logic  for  interim  testing  while  new  digital  logic  is  being  constructed. 
Preliminary  drawings  for  this  new  digital  logic  have  been  completed  for 
the  input/output  buffers  and  for  the  X  and  Y  registers.   Work  is  prog- 
ressing on  the  remaining  functions. 

Control  flow  charts  for  all  modes  of  operation  have  been 
drawn  that  reflect  the  specifications  of  the  recently  published  S-M-V 
Programming  Manual.   Work  is  presently  being  done  on  integrating  the 
various  modes  and  simplifying  the  flow  wherever  possible. 


L .  Goy  al 
V.  Tareski 


U.9.2.2  Scanner /Monitors 


Work  continues  in  testing  CRT's,  photomultiplier  tubes  and 
associated  circuitry.   The  Litton  lAl23  5"  CRT  appears  to  have  sub- 
stantially less  phosphor  grain  than  previously  used  tubes. 

J.  L.  Divilbiss 
lj.9-2.3  Scan  Converters 

No  report  this  quarter. 
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k.9»2..h     Video  Communications  Net 

An  extensive  and  flexible  Video  Communications  Net  is 
being  developed  for  Illiac  III .  The  Net  couples  to  the  i/O  chan- 
nels at  Illiac  III  through  the  Scanner -Monitor- Video  Controllers. 
The  network  permits  transmission  of  video  over  coax  cables  to  re- 
mote consoles  and  low  speed  digital  control  signals  to  the  multi- 
plexing stations  of  the  network.  All  video  signals  are  transmit- 
ted at  either  "fast"  scan  1536  line,  15  fields  per  second  or 
"slow"  scan  1536  line,  1.25  fields  per  second  rates.  Switching 
matrices  have  not  yet  been  decided  upon,  nor  have  cables;  however 
a  number  of  types  of  each  have  been  evaluated.  The  Network  plans 
remain  the  same  as  in  DCS  File  Nos.  706  and  728  except  for 
changes  in  video  rate  noted  above. 

Twelve  (six  "fast",  six  "slow")  monitors  have  been  or- 
dered from  Ampex  as  well  as  three  dual-rate  high  resolution  cam- 
eras. These  items  are  due  to  arrive  in  February  I969  in.  time  to 
be  installed  in  the  six  remote  consoles  to  be  built  ( see  Section 
^.9.2.6).  Further  investigation  of  suitable  switching  equipment 
and  cabling  is  to  be  carried  out  in  the  next  quarter. 

R.  Amendola 
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U.9-2.5  Videograph  Printer 

No  definitive  work  has  been  done  on  the  Videograph  Printer 
since  taking  delivery  last  quarter. 

Physical  Plant  has  completed  the  permanent  electrical  work 
between  the  main  exhaust  fan  and  the  printer  so  that  energizing 
printer  will  automatically  energize  the  blower.   A  protective  breaker 
for  the  exhaust  fan  has  been  installed.   In  addition  the  venting  duct 
has  been  run  under  the  false  floor  in  Room  217  so  that  this  phase  is 
permanently  completed.   Permanent  jacks  for  providing  additional 
support,  under  the  false  floor  in  Room  280,  for  the  printer  have  been 
received  and  installed. 

J.  V.  Went a 
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4.9.2.6  Remote  Video  Consoles 

The  remote  consoles  are  to  be  elements  of  the  Video  Net  and 
will  be  equipped  for  distant  input/output  of  several  types  of  signals 
among  which  are  digital,  analog,  on  video  data  strings.   The  digital 
signals  will  include  teletype,  page  (256  byte)  magnetic  tape  transmission, 
PCM  conversions  of  analog  data,  and  digital  control  signals.   The  analog 
transmission  will  probably  be  limited  to  audio  frequency  range.   The  video 
signals  will  go  to  and  from  the  consoles  for  television  monitoring  in  two 
forms,  one  fast  scan  one  slow  scan,  as  outlined  in  U.9-2.4  on  the  Video 
C  ommuni  c  at  i  ons  Net . 

The  following  minimal  equipment  will  be  included  in  each  console: 

1)  A  Post  model  6U0  microfiche  reader. 

2)  A  "slow"  17  inch  Ampex  monitor  for  high  resolution  video. 

3)  A  "fast"  IT  inch  Ampex  monitor  for  real  time  general  viewing. 
k)  A  teletype  ASR33  for  general  programming  use. 

5)  Cursor  controls,  light  pen,  joy  stick,  etc. 

6)  An  instrument  I/O  patch  panel  with  D/A,  A/D  equipment  for 
signal  conditioning. 

7)  Work  space  and  storage. 

The  two  monitors  and  the  microfiche  reader  will  be  at  a  convenient 
reading  height  and  nearly  vertical.   Plug-in  panels  will  be  situated  just 
above  the  work  table  surface,  and  the  I/O  panel  will  be  at  the  operator's 
far  right . 

Design  specifications  for  the  console  cabinetry  (File  No.  550-112) 
have  been  completed.   The  cabinetry  should  be  completed  by  the  time  the 
monitors  and  cameras  arrive  in  February  1969' 

R .  Amendola 

4.9.2.7  Video  Storage 

No  report  this  quarter. 
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4.9*2.8  Microimage  Storage 

It  is  still  planned  to  use  COSATI  standard  microfiche  as 
the  first  reduction  image  for  the  high  density  storage  of  document 
page  images.  A  prototype  system  will  be  built-up  and  is  in  planning 
at  present. 

For  proving  and  test  purposes,  a  single  Fairchild-Hiller 
reader  adapted  for  television  camera  use  will  be  purchased  and  a 
single  chip  containing  up  to  8000  page  images  will  be  made  up  with 
sample  test,  continuous  tone  photographs,  and  test  targets.  Reduc- 
tion will  be  on  the  order  of  160:1  and  resolution  will  be  at  least 
400  lines/mm.  We  can  then  test  system  feasibility  and  characteris- 
tics before  going  to  the  final  critical  design. 

A  possible  alternative  method  to  F-H's  step-by-step  meth- 
od has  arisen.  There  are  now  available,  at  very  reasonable  cost, 
high  resolution  multiple  lens  arrays.  Two  of  these  arrays  have 
been  purchased  and  are  undergoing  tests  to  determine  possible  appli- 
cation in  our  system.   Claimed  photographic  resolution  is  375  lines 
per  millimeter  for  2809  lenses  in  a  2  inch  square  array.  The  possi- 
bility now  exists  of  reducing  an  entire  microfiche  in  one  step  in 
"perfect"  register,  increasing  photography  rates  by  a  factor  of 
about  100. 

Further  investigation  is  therefore  desirable,  even  though 
the  resolution  is  marginal  for  our  purposes.   Consequently,  both 
the  Fairchild-Hiller  and  test  lens  array  programs  are  being  carried 
out  in  parallel  until  one  proves  clearly  superior. 

4.9*2.9  Specifications  for  the  Microfiche/Nanofiche  Library 

The  first  reduction  system  for  the  microimage  (nanofiche) 
library  will  be  from  C0SATI  microfiche.  This  will  allow  us  to  dis- 
tribute easily  read  microfilm  on  a  whole  document  basis  and  also  to 

edit  documents  before  they  go  into  the  final  reduction  for  machine 

5 
access.  An  initial  library  of  10  page  images  will  be  produced, 

since  this  is  thought  sufficient  for  test  purposes. 

We  now  have  all  of  the  equipment  in  house  for  rapid  high 
quality  production  of  microfiche  both  as  originals  and  duplicates. 
Photography  will  be  at  a  rate  of  about  500  pages  per  hour.  On  site 

processing  and  duplication  is  provided  for. 

R.  Amendola 
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4.9-3  Inter-machine  Link  to  Illinet  (IBM  360) 

The  I/O  channels  of  Illiac  III  are  IBM  360  compatible. 
Accordingly  work  on  the  intermachine  link  between  Illiac  III  and  the 
IBM  360/50  was  subsumed  this  quarter  to  the  completion  of  the  Channel 
Interface  Unit  design  (See  Section  4.8.2.  ) 
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k.9.k     Low  Speed  Terminal  Network 
^.9.^.1  Low  Speed  Communications  Net 

No  new  developments  this  quarter  to  report. 
1+.9.4.2  Low  Speed  Buffers 

The  design  of  this  system  has  been  completed  and  has  been 
divided  into  two  major  groups. 

1)  Low  Speed  Buffer  Control  -  A  prototype  of  this  con- 
trol has  been  built  and  initially  tested  with  a  local 
teletype  unit.  Control  documentation  is  being  re- 
vised to  reflect  the  modifications  in  the  design  of 
this  system  and  the  allocation  of  printed  circuit 
card  types  has  been  assigned. 

2)  Buffer  Memory  -  This  unit  is  now  being  tested  and  the 
final  documentation  should  be  completed  in  the  near 
future . 

h.y.k.3     Low  Speed  Terminals 

^■.9.^. 3*1  Monitor  Selectric  Typewriters  (5) 

The  cables  required  to  connect  these  type- 
writers into  the  monitors  to  provide  hard  copy  I/O  func- 
tions is  under  investigation. 
U.9.^.3»2  Monitor  Magnetic  Tape  Modules  (5) 

These  line  tape  units  are  being  evaluated 
in  order  to  determine  the  type  of  amplifiers,  power  sup- 
plies, cabling,  etc.,  required  for  operation  in  the  moni- 
tor system. 
U.9A.3.3  Mod.  33  ASR  Teletype  Sets 

At  present,  one  of  these  Mod  33  ASR  tele- 
type sets  is  in  a  time  sharing  net  with  Illiac  II  and  is 
being  used  for  both  engineering  and  inventory  operations. 
Several  of  these  units  will  be  used  in  future  testing  of 
the  Low  Speed  Buffer  Control. 
h.9.k.3*^    Analog  Instruments 

There  is  only  a  token  amount  of  design  com- 
pleted in  this  area  due  to  prior  design  commitments. 


R.  Martin 
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4.10  Power  Distribution 

The  design  of  this  system  is  now  complete  and  the  fabrica- 
tion, assembly,  and  wiring  has  been  initiated.  The  first  draft  of 
the  power  distribution  manual  should  be  completed  this  next  quarter. 
The  status  of  the  various  subsystems  is  as  follows: 

4.10.1  Primary  D.C.  Power  Supplies 

All  the  power  supplies  which  were  inoperative  due  to  the 
fire  have  been  inspected,  repaired  and  tested. 

While  it  is  evident  that  additional  primary  supplies  will 
be  needed  as  future  current  requirements  are  realized,  initial  sec- 
tions of  the  machine  will  be  adequately  supplied  by  the  units  now 
on  hand. 

The  primary  distribution  cable  has  been  laid  and  con- 
nected to  the  distribution  centers. 

4.10.2  Power  Distribution  System 

4.10.2.1  Primary  D.C.  Distribution  Center  (Room  223) 

The  line  relay  modules  have  been  assembled  and  installed 
to  the  power  distribution  wall.  The  power  cables  have  been  con- 
nected to  these  modules  and  a  minimum  of  100  amps  of  every  logic 
voltage  is  now  present  for  initial  testing  of  various  sections  of 
the  machine. 

The  main  buss  capacitors  have  been  installed  in  the  main- 
frame and  the  modine  regulator  channels  are  being  wired  and  will  be 
assembled  into  the  mainframe  in  the  near  future. 

The  distribution  framework  and  the  card  racks  are  being 
modified  due  to  the  addition  of  a  false  floor  in  the  mainframe 
area.   The  type  of  connector  to  be  used  in  the  signal  and  power  dis- 
tribution racks  has  been  finalized  and  bids  are  now  out  to  the  ven- 
dors. 
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4.10.2.2  Secondary  D.C.  Distribution  (Room  280) 

The  distribution  rack  has  been  completed  and  installed  under 
the  false  floor  in  Room  280.   Cables  connecting  the  distribution  rack 
and  the  various  I/O  equipment  has  been  laid. 

4.10.3  Control  of  Power  Distribution  Systems 

4 . 10 . 3 • 1  Power  Turnon  System 

This  design  is  complete  and  wiring  lists  are  now  being  written. 
The  majority  of  the  printed  circuit  cards  used  in  this  system  have  been 
fabricated  or  are  ordered. 

4.10.3.2  Control  Switches  and  Relays 

This  area  is  also  finalized  and  wiring  lists  are  being  written. 

4.10.4  A.C.  Power  Distribution 

The  A.C.  distribution  system  is  complete  and  appears  sufficient 
to  handle  all  present  load  requirements. 

R.  Martin 
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U.ll  Unassigned  Equipment  Pool 

4.11.1  Circuit  Card  Inventory 

No  further  keypunching  of  circuit  card  inventory  tat  cards  has 
been  done  during  this  quarter.   The  IBM  Model  29  keypunch  has  not  yet 
"been  delivered,  but  is  expected  soon. 

Approximately  200  new  printed  circuit  cards  have  been  built 
and  added  to  the  inventory  this  quarter.   Slightly  over  600  cards  have 
been  tested  and  returned  to  the  inventory. 

4.11.2  Test  Equipment  Additions:   Commercial 

During  the  quarter  k   DVM's,  1  trace  recording  camera,  2  pulse 
generators,  and  1  scope  cart  have  been  purchased. 

k . 11 . 3  Test  Equipment  Additions:   Custom-Design 

No  significant  additions. 


T.  Kingery 
D.  Foster 
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4.12  Documentation 

4.12.1  Engineering  Manual 

The  Engineering  Manual  has  "been  updated,  but  no  signifi- 
cant changes  from  last  quarter  were  made. 

4.12.2  Circuit  Book 

Documentation  has  been  completed  for  six  new  circuit 
cards.  An  additional  seven  cards  are  in  a  partially  completed 
state.  Matrix  cards  234  and  236  series  have  been  released  for  gen- 
eral use. 

Two  engineering  changes  were  completed  on  circuit  cards. 

4.12.3  Logic  Book 

A  multitude  of  minor  changes  were  incorporated  into  the 
original  transfer  memory  logic  drawings.  One  group  of  the  TP 
drawings  are  being  drawn  in  100%  representation  and  shall  be  com- 
plete by  April  8. 

Exchange  unit  logic  drawings  are  progressing  toward  the 
.50%  completion  state. 

4.12.4  Wiring  Tables 

No  progress  since  last  report,  except  as  reported  above. 

J .  Otten 

4.12.5  Opto/Mechanical  Design 

Nineteen  (19)  new  detail,  assembly  and  layout  drawings 
have  been  made. 

Fourteen  (l4)  additional  drawings  have  been  processed  ac- 
cording to  engineering  change  orders  due  to  modifications  and  im- 
provements in  op to/mechanical  design. 

Fifteen  (15)  work  orders  have  been  placed  with  our  machine 
shop. 

S.  Zundo 
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U.13  Circuit  Research  and  Development 

1+.13.1  Card  Testing 

Most  of  the  cards  in  stock  have  now  been  tested  "with  the  dynamic 
tester;  a  few  await  further  definition  of  tests  to  be  performed. 

4.13.2  Other  Circuit  Developments 

Circuit  research  this  quarter  has  been  largely  in  the  areas  of 
adapting  operational  amplifiers  for  analog  function  generation.   This 
includes  dynamic  focus  correction,  sin  and  cos  generation  and  digitally 
controlled  attenuation  for  the  di quadripole  function. 

J.  L.  Divilbiss 
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5-   ILLIAC  IV 


This  work  was  supported  in  part  by  the  Department  of  Computer  Science , 
University  of  Illinois,  Urbana,  Illinois,  and  in  part  by  the  Advanced 
Research  Projects  Agency  as  administered  by  the  Rome  Air  Development 
Center,  under  Contract  No.  US  AF  30(602)4lM+. 


REPORT  SUMMARY 

Burroughs  and  TI  have  agreed  on  a  solution  to  the  ECL  noise 
problem.   The  solution,  as  mentioned  in  the  previous  Quarterly  Progress 
Report,  is  to  separate  the  voltage  supply  in  the  ECL  logic  module. 
This  separation  is  accomplished  by  increasing  the  number  of  pins  on 
the  MSI  package  to  80  and  the  DIL  package  to  16  pins. 

Burroughs  is  investigating  the  problem  of  power  distribution 
to  the  PE's.   The  major  problem  is  the  switching  of  amperes  in  nano- 
seconds as  the  PE's  change  state  during  a  microsequence.   Several 
approaches  are  being  studied  and  will  be  reported  in  the  next  QPR. 

The  I/O  system  design  is  nearing  completion.  Minor  modifi- 
cations have  been  suggested  by  the  University  and  will  be  implemented 
by  Burroughs.   The  bit  density  on  the  large  disk  has  been  changed 

from  ^-000  bits  per  inch  to  3000  bits  per  inch.   To  maintain  the 

6 
500  X  10  bits  per  second  transfer  rate  at  the  lower  density  addi- 
tional read-heads  will  be  used. 

The  Translator  Writing  System  was  used  to  produce  a  one-pass 
compiler  (a  subset  of  ALGOL).   The  generated  compiler  was  then  used 
to  successfully  parse  source  programs.   Continued  emphasis  will  be 
placed  on  recovery  due  to  source  statement  errors.   Final  documenta- 
tion on  ISL  (Illinois  Semantic  Language)  is  in  progress  and  will  be 
available  during  the  next  quarter. 

The  diagnostic  group  has  formulated  plans  with  Burroughs 
on  the  diagnostic  programs  necessary  to  debug  the  breadboard  PE.   The 
University  diagnostic  group  will  produce  a  set  of  preliminary  diag- 
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nostic  programs  that  will  output  test  sequences  in  the  assembly 
language  of  the  PE  exercisers.   These  programs  will  provide  automatic 
checkout  of  75$  of  "the  breadboard  PE.  Additional  diganostic  programs 
will  be  written  by  the  logic  designers  at  Burroughs. 

The  ILLIAC  IV  Programming  Manual  was  delivered  by  Burroughs 
and  is  being  distributed  by  the  University. 

Additional  material  on  ILLIAC  IV  is  being  prepared  in 
preparation  for  users  from  other  Universities  and  government 
sources. 
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5- 1  Diagnostics 

5.1.1  Algorithms  for  Test  Generation 

The  two  efforts  to  develop  methods  of  generating  test  paths 
and  patterns  continued  during  this  period. 

5.1.1.1  Path  Generating  Method 

In  the  preceding  quarter,  a  program  had  been  written  which 
generates  a  set  of  test  paths  from  a  description  of  a  directed  graph. 
The  generated  path  set  is  a  minimal  set  sufficient  for  failure  detec- 
tion and  location.   This  program  is  now  expanded  to  allow  up  to  1000 
nodes  and  1000  arcs  in  the  original  graph.   The  number  of  characters 
for  a  node  name  can  be  as  many  as  twelve  rather  than  six.   These 
changes  to  the  program  made  it  possible  to  use  it  for  the  generation 
of  PE  test  sequence  by  the  PEX  which  has  direct  access  to  all  control 
enables. 

5- 1.1.2  Combinational  Tests 

The  algorithm  for  generating  a  set  of  input  patterns  to  test 
combinational  networks  at  the  chip  level  was  improved.   There  are 
three  conditions  combined  to  determine  the  set  of  external  inputs  for 
testing  a  chip  in  the  network:   (l)  to  let  the  chip  input  signals  take 
each  of  all  possible  value  combinations;   (2)  to  open  any  pseudo- 
feedback  loop  caused  by  fault;  and  (3)  to  steer  the  chip  outputs  to 
some  of  the  external  output  lines  to  observe  the  fault.   The  generated 
pattern  can  detect  any  logical  faults  in  a  chip  or  wiring. 

5.1.2  Methods  for  Fault  Location 

Several  techniques  for  the  identification  of  detected  faults 
have  been  proposed  and  defined  during  this  quarter.   Evaluation  of  the 
techniques  are  on  the  way,  and  the  result  will  be  incorporated  in  the 
diagnostic  program  system. 
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The  first  technique  makes  use  of  a  matrix  that  specifies 
whether  a  fault  in  a  particular  component  affects  the  result  of  a 
particular  test.   The  comparison  of  the  test  result  with  each  column 
of  this  matrix  shows  up  the  existing  fault(s). 

Because  of  the  difficulty  anticipated  in  treating  multiple 
faults  and  faults  of  a  type  other  than  logical  modes,  a  supplement  to 
the  matrix  processing  method  was  examined  which  commits  some  of  the 
location  procedure  to  the  engineer.  A  printed  dictionary  will  he 
available  to  him  in  which  he  can  look  for  suspected  components  through 
the  indexing  by  the  test  results.  All  necessary  information  on  the 
mechanization  of  the  logic  and  circuits  will  be  included  in  the 
dictionary. 

The  third  approach  is  to  order  the  tests  in  a  branching  tree 
so  that  when  the  test  sequence  is  terminated  somewhere  in  the  tree, 
the  terminating  test  number  tells  the  fault  location.  An  algorithm 
to  optimize  the  location  capability  of  the  test  tree  for  multiple  faults 
is  being  developed  and  will  be  programmed  for  path  tests  of  the  PE 
by  the  PEX. 

In  some  cases,  the  propagation  of  fault  through  the  network 
is  limited  by  the  logic  of  the  network,  and  a  simple  procedure  for 
fault  location  using  the  concept  of  "runs"  of  fault  is  efficient. 

The  fifth  approach  is  to  process  the  test  results  by  an 
analysis  program  which  evaluates  the  Boolean  derivative  of  the  failed 
output  signal.   The  evaluation  is  made  with  respect  to  each  relevant 
internal  signal  to  determine  a  subset  of  those  relevant  internal 
faults  which  could  affect  the  failed  external  output  under  the  test 
inputs. 

5-1-3  PE  Diagnostics 

5. 1-3-1  Path  Tests 

Two  sets  of  paths  were  obtained  by  the  PGM  program  for  the 
diagnostic  programs  of  the  PE-  The  first  set  was  generated  from  a 
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graph  whose  nodes  correspond  to  the  registers  and  arcs  correspond  to 
the  transfer  instructions.  The  set  has  22  paths  for  on-line  testing 
by  the  CU. 

The  second  path  set  was  generated  from  a  more  detailed  PE 
design.   Each  node  corresponds  to  a.  portion  of  a  register  or  a  combin- 
ational network  while  the  arcs  correspond  to  the  control  enables 
("F-signals" )  of  which  any  subset  can  be  selected  for  activation  by 
the  content  of  a  MicroSequence  Register  in  the  PE  Exerciser.   The 
generated  path  set  will  be  modified  after  the  finalization  of 
"F-signals"  and  used  in  the  diagnostic  program  of  the  PEX. 

5- l«3-2  Combinational  Tests 

Input  patterns  for  combinational  tests  have  been  dervied 
for  the  CSA,  CPA,  BSW,  MDG,  MSG,  LOD,  and  ADA. 

The  total  number  of  tests  which  must  be  specified  on  the 
PEX  tape  is  about  five  thousand.  A  number  of  input  patterns  are 
generated  within  the  PE  by  modification  of  the  data  from  the  PEX. 

The  microsequences  in  the  PEX  program  are  obtained  from  the 
above  combinational  logic  blocks. 

Burroughs  was  informed  of  those  results  and  has  been  working 
on  their  application  to  the  diagnostic  program  system. 

5«1.^  CU  Diagnostics 

A  trip  was  made  in  March  to  Pasadena,  California,  to  dis- 
cuss the  diagnostic  program  of  B65OO  with  Burroughs'  diagnosticians. 
The  methods  fro  CU  diagnostics  will  be  discussed  in  the  next  quarter 
based  on  our  algorithms  and  Pasadena's. 

5.2  Design  Automation 

A  Design  Automation  Project  was  initiated  during  this 
quarter.   The  immediate  goal  will  be  to  investigate  the  application 
of  parallel  organization  to  Design  Automation.   Within  this  effort, 
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a  study  of  ILLIA.C  IV  s  application  to  Logic  Simulation  via  Ulrich's 

7 
proposed  model  and  the  technique  used  by  Reiss  will  "be  started. 

As  a  first  step,  the  model  "will  he  developed  and  programmed  on  the 

B5500  and  used  to  simulate  logic  and  wiring  delay  on  the  ILLIAC  IV 

logic  board  at  Paoli. 


NOTE:   For  pertinent  papers  on  some  of  the  subjects  in 
this  area,  see  References  1-5  which  are  listed  at  the  end  of  this 
paper. 
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SOFTWARE 
5-3  Translator  Writing  System 

5.3.1  Introduction 

Major  progress  towards  the  completion  of  the  TWS  project  was 
accomplished  during  the  quarter  under  review.   The  BNF  ->  FPL  syntax 
preprocessor,  semantic/ language  translator,  scanner,  and  FPL  parser 
instruction  interpreter  were  all  completed  and  debugged  to  the  extent 
that  it  was  possible  to  produce  a  1-pass  compiler  for  a  small  subset 
of  ALGOL  and  successfully  parse  source  programs  in  that  language. 
Extensive  testing  of  the  TWS  was  also  provided  by  the  Tranquil  group 
and  by  a  group  of  20  students  in  CS109  who  were  assigned  the  task  of 
specifying  simple  languages.   It  was  found  necessary  to  modify  the 
syntax  of  Tranquil  in  several  minor  ways  before  the  complete  mapping 
of  the  BNF  grammar  into  an  FPL  recognizer  was  accomplished  by  the 
preprocessor. 

5.3.2  Syntax  Preprocessor 

Several  minor  bugs  still  have  to  be  removed  from  the  pre- 
processor.  Some  ideas  for  optimization  of  both  the  algorithm  and  the 
generated  FPL  statements  are  to  be  implemented.  A  feature  to  enable 
the  system  to  convert  a  BNF  grammar,  which  includes  a  restricted  use 
of  the  empty  production  (i.e.,  A  -»  A.) ,  has  been  implemented.   Research 
efforts  will  be  centered  on  error  recovery  and  the  possible  use  of 
limited  top-down  parsing  when  the  present  algorithm  fails. 

5-3-3   ISL  and  ISL  Translator 

During  this  quarter,  the  ISL  Translator  described  in  the 
previous  report  was  finished  and  completely  debugged.   During  this 
process,  ISL  (the  Illinois  Semantic  Language)  underwent  several  modi- 
fications:  certain  commands  which  had  been  tentatively  included  in 
the  Language  were  dropped  because  they  were  found  to  be  easily  replaced 
by  regular  ALGOL  commands.   On  the  other  hand,  as  ISL  was  used  to 
describe  the  semantics  of  high-level  languages,  it  was  found  necessary 
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to  specify  new  constructs  which  were  then  introduced  into  the  semantic 
language.   The  present  version  of  the  ISL  Translator  receives  as  input 
the  pass  1  semantics  of  a  given  language,  written  in  ISL,  and  outputs 
an  equivalent  Burroughs  ALGOL  program.   This  program  is  then  merged 
with  a  parser  program  (fixed  for  all  languages)  and  the  result  is  a 
pass  1  compiler  for  the  given  language.  Besides  tests  with  a  small 
subset  of  ALGOL,  the  ISL  Translator  has  been  used  to  process  a  con- 
siderable part  of  the  pass  1  semantics  of  the  high-level  language 
Tranquil . 

The  preparation  of  documentation  for  the  ISL  Translator 
as  well  as  writing  the  final  report  containing  the  description  of 
ISL  is  now  under  way. 

Several  small  modifications  will  be  introduced  in  the  ISL 
Translator  to  make  it  "n-parse  compatible".  That  is,  the  present 
translator  has  certain  particularizations  that  make  it  capable  of 
translating  only  semantics  for  pass  1.   The  modified  translator  will 
be  able  to  translate  semantics  for  pass  n  where  n  is  any  given 
interger,  n  >  1.  Finally,  it  is  our  purpose  to  eliminate  the  "merge" 
operation  described  above  in  which  the  translator  output  is  combined 
with  the  parser  to  yield  a  compiler.   It  is  anticipated  that  in  the 
final  version,  the  ISL  Translator,  itself,  given  the  pass-n  semantics 
in  ISL,  will  produce  a  pass-n  compiler.   Furthermore,  given  a  set  of 
n  semantic  programs  for  pass  1,  pass  2,  ...,  pass  n,  the  translator 
should  be  able  to  produce  the  complete  n  pass  compiler. 

An  independent  effort  will  be  devoted  to  the  preparation 
of  a  new  ISL  translator.  This,  rather  than  being  a  "tour-de-force" 
as  the  first  one,  is  going  to  be  obtained  using  the  TWS  system  itself. 

5.4.  Tranquil 

The  syntax  specification  of  the  first  version  of  Tranquil 
has  been  fixed  and  has  been  mapped  by  the  TWS  syntax  preprocessor  into 
an  FPL  parser.   The  major  effort,  during  this  quarter,  has  been  the 
specification  of  the  pass  1  semantics  from  which  intermediate  language 
code  and  descriptor  tables  are  output.   The  pass  2  semantics,  which 
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will  produce  ILLIAC  IV  machine  code,  are  now  "being  specified.   The 
virtual  completion  of  the  TWS  project  at  the  end  of  the  next  quarter 
should  facilitate  rapid  progress  towards  completion  of  the  Tranquil  I 
compiler  during  the  ensuing  quarter.   Some  attention  will  also  he 
given  to  the  specification  of  Tranquil  II. 

5*5   Gleipnir 

The  syntax  specification  for  Gleipnir  has  been  completed 
and  about  30%  of  the  semantics  for  version  I  has  been  coded.   This 
version  will  be  a  one-pass  compiler  which  will  include  most  of  the 
features  listed  in  the  original  language  specification  ( ILLIAC  IV 

o 

Document  No.  156)  .  Work  has  been  started  on  the  specification  of 
a  high  level  macro  facility  which  is  expected  to  greatly  increase  the 
flexibility  of  the  language. 

5-6   CAT 

5*6.1   Introduction 

Over  the  last  year,  it  has  become  evident  that  the  departure 
from  conventional  machines  introduced  by  the  ILLIAC  IV  system  requires 
that  the  general  programmer  be  much  more  familiar  with  the  internal 
structure  of  the  machine  than  he  has  ever  had  to  be  before.   In 
particular,  efficient  use  of  system  parallelism  requires  that  the 
programmer  lay  out  his  data  on  disk  and  in  memory  very  carefully. 
However,  most  users  will  be  unwilling  to  spend  the  time  necessary  to 
develop  complex  storage  schemes  and  the  resulting  programs  which  use 
them.   In  this  light,  it  is  essential  to  develop  suitable  extensions  to 
Tranquil  to  allow  easy  storage  allocation  and  input-output. 

5*6.2   CAT  Compiler 

In  its  highest  conception,  CAT  (Tranquil  II)  will  allow  the 
user  to  describe  the  region  over  which  his  problem  is  to  be  solved  in 
a  symbolic  notation.   The  user  then  uses  this  symbolic  notation  to 
provide  control  information  (index  sets)  in  the  body  of  his  program. 
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Furthermore,  the  user  need  not  concern  himself  with  core  size  or 
"blocking.  Storage  allocation  and  disk  blocking  will  be  taken  care  of 
by  the  Tranquil  II  compiler  in  such  a  way  that  ILLIAC  IV  appears  to 
be  an  infinite  machine  to  the  user. 

The  Tranquil  II  compiler  will  accept  code  written  with 
ordinary  Tranquil  I  statements,  but  the  statements  must  be  modified  so 
that  most  index  sets  and  loop  controls  are  symbolic  identifiers  pre- 
viously defined  to  represent  physical  regions  and  meshes  with  arrays 
of  variables  defined  over  them. 

The  output  of  the  compiler  will  be  ILLIAC  IV  machine  code 
in  three  functional  divisions:   algorithmic  kernels  which  represent 
the  central  core  of  the  algorithm  being  used  over  the  mesh  of  data, 
I/O  instructions,  and  stencil  loaders  which  provide  control  loops 
between  the  kernels  and  the  I/O  instructions.  These  stencil  loaders 
are  responsible  for  proper  data  buffering  between  various  blocks  of 
information  on  disk  and  in  memory.  Memory  and  disk  allocation  are 
also  set  up  in  the  compiler. 

The  compiler  itself  will  consist  of  three  major  parts 
(Figure  l).   The  geometry  processor  uses  the  geometry  delcarations  to 
define  index  sets  over  the  regions  used  in  the  Tranquil  I  program  and 
defines  boundaries  and  other  information  about  the  mesh  involved.  The 
slicer  uses  the  Tranquil  code  and  the  output  of  the  geometry  processor 
to  order  the  calculation  for  efficient  I/O  utilization,  interdata- 
block  communication,  and  storage  allocation—thereby  slicing  the 
Tranquil  I  code  and  the  index  sets  produced  by  the  geometry  processor. 
Finally,  the  Tranquil  I  compiler  .produces  machine  code  from  the 
Tranquil  I  statement  output  of  the  slices. 

5.6.3   Use  Description  of  CAT 

5.6.3.I  Introduction 

A  revised  edition  of  an  old  ADI  program  was  completed  which 
was  then  used  to  show  the  various  properties  of  the  CAT  language. 
There  was  also  begun  a  study  of  several  other  numerical  methods  for 
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solving  elliptic  partial  differential  equations — namely:   Gauss  Siedel, 
point  Successive  Overrelaxation,  and  line  SOR.  The  first  two  of  these 
methods  are  in  the  process  of  being  coded  in  Tranquil. 

During  this  quarter  some  geometry  statements  were  also 
developed  that  are  to  be  added  to  Tranquil.  A  preliminary  document  on 
the  syntax  of  the  geometry  specifications  has  been  completed.  The 
following  presents  the  geometry  ideas  that  it  is  believed  should  be 
available  to  ILLIAC  IV  users.   This  report  is  by  no  means  exhaustive. 

5.6.3.2  Sample  Use  of  CAT 

One  of  the  goals  of  CAT  is  to  facilitate  the  description  of 
regions  over  which  partial  differential  equations  are  solved.  First, 
consider  the  description  of  plane  curves--such  as  lines,  circles, 
ellipses,  hyperbolas,  and  others.  The  importance  of  the  plane  curves 
is  that  they  will  give  the  boundaries  of  the  region  in  the  plane  that 
is  of  interest. 


(x5>yj 


U6,y6) 


(x0,y0) 


(x2,y2) 


(Xrjtfrj) 


J8 


(x0,yQ) 


Figure  2 
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The  following  is  an  example.   It  is  desired  that  a  rectang- 
ular grid  over  the  octagon  shown  in  Figure  2  he  used.   It  is  apparent 
that  which  of  the  eight  sides  of  the  octagon  y  =  I  x  H  intersects  as  I 
varies  from  1  to  N  (when  N  =  Vi/H  and  H  is  the  step  size  in  the  y 
direction)  will  want  to  be  known.  Also,  the  x  coordinates  of  the 
intersection  of  the  line  y  =  I  x  H  and  the  sides  of  the  octagon  will 
be  needed.   This  knowledge  can  best  be  obtained  by  using  procedures. 
So,  the  plane  curves  will  first  be  declared  by  some  declaration.   For 
example : 

PLANE  CURVE  LI,  L2,  ...,  LU; 

then  the  following  will  be  set: 

LI:  =  LINE  ((Xx,  Y^,  (X,,,  Yg)); 

L2:  =  PAFABOLA  (  ); 

L3:  =  ELLIPSE  (  ); 

Lk:    =  HYPERBOLA  (  ) ; 

such  that  each,  LI,  L2,  L3,  and  L4,  is  completely  defined.  Explanator- 
ily, by  saying  LINE,  what  kind  of  plane  curve  is  wanted  has  been  described 
to  the  computer.   The  contents  of  the  parentheses  completely  describes 
a  particular  curve  and  also  gives  it  an  orientation.  For  example,  in 
describing  the  line,  the  contents  of  the  parentheses  are  the  two  end 
points  of  the  line  segment.  Note  that  by  taking  the  first  end  point 
as  the  tail  and  the  second  as  the  head,  LI  can  actually  be  thought  of 
as  a  vector. 

Once  the  plane  curves  and  corresponding  procedures  are  defined, 
it  would  then  be  desirable  to  define  the  three  subregions  of  Figure  1. 
That  is  to  say,  there  is  wanted  some  way  to  define  regions  in  the  plane, 
given  the  plane  curves.   Suppose  two  plane  curves,  L5  and  L6  as  shown 
in  Figure  3  are  given,  and  the  region  bounded  by  these  two  curves  is 
wanted. 
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Figure  3 


It  is  declared 

REGION  Rl 

Rl  =  L5  X  L6; 

Hence ,  Rl  is  the  closed  region  shown  in  Figure  3;  i.e.,  since  L5  and 
L6  do  not  intersect,  the  head  of  L5  is  connected  to  the  tail  of  L6, 
and  the  head  of  L6  is  connected  to  the  tail  of  L5«   If  L7  and  L8  do 
not  intersect,  as  in  Figure  h,   then  the  head  of  L7  is  connected  to 
the  tail  of  L8.   Therefore,  it  gives  the  region  R2. 

Once  the  regions  are  defined,  they  must  be  able  to  have 
boolean  operations  performed  on  them;  i.e., 


R3 
R3 
R3 


=  Rl  U  R2; 
=  Rl  A  R2; 
=  Rl  U  R  UA  R^; 


and  others.   In  other  words,  it  is  wanted  in  some  sense  to  treat  these 
regions  as  sets. 


Proceeding,  the  three  subregions  of  Figure  2  can  now  be 


described. 


REGION  Rl,  RII,  RIII; 
Rl:  =  L7  X  L5  X  L6; 
RII:  =  Lk   X  L8; 
RIII:  =  L3  X  LI  X  L2. 
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The  final  major  contribution  that  the  geometric  language 
should  have  is  a  thing  called  lattice.   The  lattice  will  be  a  collec- 
tion of  mesh  points  over  a  particular  region.   Therefore,  there  will 
be  three  input  variables  for  a  two -dimensional  lattice.   The  first  will 
be  the  region;  the  second  will  be  one  of  the  step  sizes  along  with  a 
curve  which  is  subdivided;  and  the  third  will  be  another  step  size  and 
the  curve  which  is  subdivided.   In  which  case,  let  LI  be  the  x  axis  and 
L2  be  the  y  axis,  and  let  RI,  RII,  and  RIII  be  the  regions  of  Figure  2. 

LATTICE  LL1,LL2,LL3; 

LL1 —LATTICE  POINT  (RI,L1:   Hl,L2:Kl); 
LL2:=LATTICE  POINT  (RII,L1:   H2,L2:K2); 
LL3:=LATTICE  POINT  (RIII, LI:   H3,L2:K3); 

Hence,  LL1,  LL2,  and  LL3  can  be  thought  of  as  sets  of  ordered  pairs  of 
indices  such  that  if  (l,j)  is  in  LL1,  then  (I  x  HI,  J  x  Kl)  is  in  RI. 
The  reason  for  also  giving  a  plane  curve  in  the  second  and  third  coor- 
dinate to  the  input  of  the  lattice  is  that  it  will  allow  for  meshes 
other  than  rectangular.   Once  the  lattices  are  defined,  then  LL1,  LL2, 
and  LL3  can  be  thought  of  as  index  sets;  i.e., 

FOR  (I, J)  SIM  (LL1)  DO  BEGIN 


END; 


Concluding  this  section  on  CAT,  it  should  be  pointed  out  that 
each  of  the  topics  discussed  above  should  be  able  to  be  extended  to  more 
than  two  dimensions;  i.e.,  the  plane  curves  should  be  extended  to  volumes 
or  regions  in  three  dimensions,  and  lattices  should  be  extended  to  sets 
of  ordered  triples. 
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5-7  SYSTEM  K  GROUP 

5-7«l  Introduction 

The  work  performed  by  this  group  during  this  subject  period 
can  be  classified  under  the  following  headings: 

1)  B5500  software  maintenance, 

2)  ILLIAC  IV  simulator  and.  one-for-one 
assembler  maintenance, 

3)  debugging  system, 

k)     assembler  system,  and 
5)  operating  system. 

5.7*2  B5500  Software  Maintenance 

This  group,  as  well  as  continuing  its  informal  consultancy 
service  on  B5500  usage  to  the  rest  of  the  ILLIAC  IV  project,  provided 
the  following  utility  routines:  l)  a  log  routine  for  machine-time  cost 
itemization;  and  2)  disk  library  search,  building,  merging,  and  listing 
routines. 

In  addition  to  this  work,  "file  security"  has  been  installed 
on  the  B5500.   This  is  to  provide  user  identity  and  to  prevent  files 
being  overwritten. 

5«7«3  ILLIAC  IV  Simulator  and  One-for-One  Assembler  Maintenance 

These  programs  have  been  in  field  test  during  this  period, 
and  sundry  bugs  have  been  removed.  Extra  work  entailed  by  documenta- 
tion changes  in  respect  to  ILLIAC  IV  design  is  under  way.   It  is  the 
responsibility  of  the  SYSTEM  K  group  to  maintain  the  version  of  the 
Sankin  timing  simulator  that  the  University  now  has. 

5«7«'+  Debugging  System 

A  specification  has  been  made  which  allows  early  use  of  this 
system.  This  specification  is  being,  formally  described,  and  immediate 
implementation  for  use  with  B5500  ALGOL  is  envisaged. 
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5-7*5  Assembler  System 

A  great  deal  of  research  work  and  detailed  discussion  has 
been  put  in  on  this  project.  A  language  form  has  been  designed.   The 
functions  of  the  assembler  and  linking  loader  have  been  brought  together 
under  one  logical  viewpoint.   It  is  hoped  to  issue  a  detailed  technical 
description  of  the  macro-assembler  and  linking  loader  features  of  this 
new  software  processor  during  the  next  quarter. 

5.7.6  Operating  System 

ILLIAC  IV  Document  No.  l8l  is  an  outline  specification  of 
a  proposed  operating  system  for  ILLIAC  IY/B65OO  combination  (q.v.). 
But,  this  document  contains  some  omissions  in  the  area  of  detailed 
technical  specification.   Work  is  proceeding  to  supply  these  deficiencies, 


-155- 


APPLICATIONS 

5.8  Mathematical  Applications 

5.8.1  Introduction 

This  quarter  saw  the  continuation  of  earlier  work  on  problems 
in  partial  differential  equations,  matrix  codes,  and  special  functions 
calculations.  Work  also  continued  in  the  study  of  general  programming 
techniques  for  ILLIAC  IV.  The  emphasis  shifted,  in  most  instances,  to 
simulation  studies  and  debugging  of  assembly  language  codes.  Work  was 
initiated  in  two  areas :  the  solution  of  systems  of  linear  ordinary 
differential  equations  and  polynomial  root  finding  codes. 

5.8.2  Differential  Equations 

5.8.2.1  Ordinary  Differential  Equation  Solving  on  ILLIAC  IV 

Work  is  proceeding  on  solving  a  system  of  simultaneous 
differential  equations  by  utilizing  the  inherent  parallelism  of  ILLIAC 
IV.   The  particular  equations  under  examination  are  of  the  form: 


^  =  Z  f..(K)x.(t)x.(t)fZ  g.  .(K)  x.(t-x)  + 

1,0  i,J 


Zc.Wx.  t.W 

1     1 

1 


One  method,  based  on  fourth  order  Runge-Kutta,  for  a  system 
of  Gh   such  equations  has  been  coded.   Because  of  the  similarity  of  the 
equations,  an  increase  of  speed  of  a  factor  equal  to  the  number  of 
equations  is  theoretically  possible  over  a  serial  computer.   However, 
this  involves  solving  each  equation  in  separate  Processing  Elements, 
and  routing  is  required  in  order  to  obtain  all  the  values  necessary  for 
each  PE  to  proceed  to  the  next  step.   Therefore,  optimization  centers 


-I56- 


mainly  on  storing  data  and  evaluating  equations  in  such  a  way  to  mini- 
mize  routing.  Also,  in  this  particular  problem,  f .  .  '   and  e. .    are 
sparse  matrices,  and  some  may  he  larger  than  others.   This  presents  the 
problem  of  some  PE's  sitting  idle  waiting  for  the  others  to  finish.   It 
is  planned  to  assemble  and  simulate  this  program  on  the  Burroughs  5500 
to  test  its  feasibility  and  to  further  optimize  it  for  TLLIAC  IV. 


5.8.2.2  Alternating  Direct  Implicit  Method 

During  this  quarter,  work  has  been  proceeding  on  an  algorithm 
that  uses  the  alternating  direction  implicit  method  to  solve  the  partial 
differential  equation: 


du    c>  iv   du\  id/..  o\u 

3t  =  SE"  (K  3F  +  o>  (K  W 


across  a  6k   x  64  rectangular  mesh.   The  differencing  equations  used  by 
this  method  are : 

for  rows   (l)    -K.  .  uV2  .   +  [  (K.  .  +  K.  _  .)  +  c]  uV2  - 
;     i,j   i-l, J        i,j    l+l, j'       1,0 

K.  .  .  u72  _  =  K.  .  u°  .  n  +  [-(K.  .  +  K.  .  .)  +  c] 
l+l, j   i,j+l     i,J   1,0-1       1,0    1,0+1 

u.  .   +  K.  .  ,  u.  .  , 
1,0      1,0+1  1,0+1 

for   columns    (2)    -K.     .   u.     .      +     [ (K.     .    +  K.     ,.n    +  c]   u.     .   - 
v   '       1,0     1,0  i*J         1,0+1  1*0 

K      .   „    u!     .   -     =    K.     .   u1/2    .   +  [-(K,     .    +  K.    _     .)    +  c] 

1,0+1    1,0+1         1*0    1-1*0  1*0        1+1*0 

1/2         v  1/2 

u/  .   +  K.  ,  .  u.'  .  . 

1,0    1+1*0  1+1,0 


The  specific  case  being  studied  is  the  heat  equation,  in  which  K.  .  =  1 

i*0 

for  all  elements  of  K  and  c  =  0.   The  boundary  values  of  u  are  taken  to 
be  100. 
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This  program  has  been  assembled.  For  ease  in  debugging,  it 
has  been  broken  down  into  seven  modules  that  are  being  simulated  one  at 
a  time.  At  the  same  time,  an  ALGOL  version  of  that  module  was  written 
for  a  comparison  of  the  answers. 


Module 
#1 


Module 
#2 


Module 
#3 


Allocate  storage,  set  all  elements  of 

K=l,  set  c=0,  set  boundary  values  of  x=100 

v 

Compute 

AR,  BR,  and  CR  and  use  to  calculate 

UR  and  LR 

AR.  .  = 
1*3 

-K.  . 
1*3 

BR.  .  = 
1*3 

K.  .  +  K.  _  ,  +  c 
1*3    i+l* J 

CR.  .  = 
1*3 

"Ki+l,j 

LR.  .  = 
1*3 

BR.  .  -  AR.  .  x  UR.  ,  .  (UR„  .  =  0) 
1*0     i*3     1-1*3    0,j 

UR.  .  = 
1*3 

CR.  ./LR.  . 
i*0;   i*3 

v 

Compute 

AC,  BC,  and  CC  and  use  to  calculate 

UC  and  LC 

AC.  .  = 
1*3 

-K.  . 
1*3 

BC.  .  = 
1*3 

K.  .  +  K.  .  .  +  c 
i*J    1*3+1 

CC.  .  = 
1*3 

-K.  .  . 

LC.  .  = 
1*3 

BC.  .  -  AC.  .  x  UC.  .  .  (UC_  .  =  0) 
1*3     i*J     1*3-1    0*3 

UC.  .  = 
1*3 

CC.  ./LC.  . 

i*J7   1*3 

> 

t 
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Module 


Module 
#5 


Module 

¥> 


Module 
#7 


Calculate  right-hand  sides  for  rows 

RHSR.  .  =  K.  .X.  .  +  [-(K.  .  +  K.  .  J  +  c] 
l;J    i,J   i,J       i,J    i^J+1 

X.  .  +  K.  .  _  X. 
i,j    i,J+l  i,J+l 

Compute  X  '   for  rows  using  forward  and  back- 
ward sweeps  with  Gaussian  elimination 

ZR.  .  =  (RHSR.  .  -  AR.  .  x  ZR.  .  .)/LR.  . 

(ZRo,j  ■  0) 

X1'2  =  ZR.  .  -  UR.  .  X  xV2  .  (X,T  .  .  =  0) 
l,J       l;J      1;J     l+l, J    N+1,J     ' 

Calculate  right-hand  sides  for  columns 

RHSC.  ,  =  K.  .  X.  ,  .  +  [-(K.  ,  +  K.  ,,  .)  + 
i,j    i,j   i-I, j       i,j    i+l, j' 

c]  X.  .  +  K.  ,  .  X.  ,  . 
i,j    l+l,  j   l+l,  j 

Compute  X  for  columns  as  it  was  done  for  rows 

ZC.  .  =  (RHSC.  .  +  AC.  .  x  ZC.  .  n)/LC.  . 
l,J         1,J      1,J      1,0-1     l;J 

tun            —    r\\ 

iZCi,0  "  0j 

X.  .  =  ZC.  .  -  uc.  . 
1,J     1,J    1>J 

xXi,j+l  (Xi,N+l=°) 
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5.8.2.3  Hydrodynamic  Code 

Tranquil  codes  for  the  numerical  solution  of  the  Eulerian 
hydrodynamic  equations  in  two-dimensional  cartesian  and  cylindrical 
coordinates  and  three-dimensional  cartesian  coordinates  are  near 
completion.   In  two  dimensions,  the  density,  velocity  components,  and 
specific  energy  of  the  fluid  are  stored  entirely  in  core  in  skewed 
fashion  for  a  mesh  which  is  no  larger  than  256  x  125.   In  three  dimen- 
sions, again  the  hydrodynamic  variables  are  stored  skewed  but  10  x  10  x 
256  blocks  are  processed  at  a  time.   This  block  requires  about  1/3  of 
the  available  storage  in  core.   The  remaining  core  storage  is  reserved 
for  I/O  flow. 

Another  code  being  written  utilizes  "checkerboard"  storage. 
This  code  was  begun  during  this  quarter  and  is  nearing  completion.   The 
"checkerboard"  storage  scheme  will  allow  an  additional  phase  to  be  added 
to  the  code  which  will  trace  the  path  of  "mass-less"  particles.   This 
will  provide  additional  information  to  the  user  as  to  how  the  fluid  is 
behaving. 

5-8.2.4  Hockney' s  Method 

Hockney' s   method  for  solving  Poisson's  equation  has  been 
modified  for  the  simulator  and  is  now  being  tested.   Results  from  a 
test  case  using  the  Gauss-Seidel  method  on  Poisson's  equation  have  been 
obtained  on  the  Burroughs  B5500.  These  results  will  be  compared  with 
the  results  from  the  simulator  in  order  to  test  the  simulator. 

5.8.3  Matrix  Problems 

5.8.3-1  Algorithms  and  Error  Analyses 

Algorithms  for  Gauss  Jordan  and  regular  Gaussian  elimination 
have  been  coded  in  assembly  language  for  matrices  of  order  n  when  n  <  256. 
These  have  been  coded  so  that  the  algorithms  may  be  used  as  a  subroutine 
to  the  partitioning  algorithm  for  the  inversion  of  arbitrarily  large 
matrices. 
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Current  work  is  being  done  in  the  following  areas.   Double 
precision  routines  in  Gaussian  and  Gauss  Jordan  elimination  are  being 
worked  on.   Also,  a  routine  is  being  coded  for  the  iterative  refinement 
of  an  approximate  inverse  obtained  from  one  of  the  above  algorithms. 
The  algorithm  is : 


xk+i  ■  \  +  V1-^ 


in  which  case  A  is  the  original  matrix;  X,  the  approximate  to  the 
inverse;  I  is  the  identity  matrix;  and  X,  ,  is  the  new  and  hopefully 
better  approximate  to  the  inverse.   The  product  AX,  must  be  computed 
in  a  higher  precision  than  the  rest  of  the  calculations.   The  difference 
I- AX,  must  also  be  in  a  higher  precision  than  the  main  body  of  computation. 

This  algorithm  will  converge  only  if  the  following  inequality 

is  satisfied.   1.01  (nJ  +  3n  ) 
■1 


A 


A 


-1 


1 


<  -z,   where 


A 


P  H 

,A  "  | 1^  is  the  condition  number  of  the  matrix  A;  n  is  the  order  of  A; 

|i  is  2    where  t  is  the  number  of  bits  of  mantissa  (kQ   for  Hi  I  AC  IV); 
and  p  is  approximately  1. 


5.8.3*2  Inversion  by  Partitioning 

A  Tranquil  code  was  written  to  invert  a  matrix  by  partitioning, 
An  algorithm  partitions  a  matrix  S  and  its  inverse  as  follows : 


S  = 


Ai  Bi 
ci  Di 


Ki  Li 
Mi  Ni 


Di-i 


A.  B. 

1  1 

C.  D. 

1  1 


N 


i-1 


K.  L. 

1  1 

M.  N. 

1  1 


1=2,3,..., r 
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The  partitioning  takes  place  when 


A.  and  K.  are  256  x  256.  and 
11 

D  and  N  are  p  X  p  --  when  <  256, 
r      r  — 


By  using  the  following  formulas, 


K.  =     (A.,   B.D71  C.)"1 
1  111        i/ 

L.  =     K.    B.    D.    _1 
1  111 

M.  =      -D."1   C.    K.    . 
1  111 

N.  =     D."1    -D.    ~1   C.    L. 
1  1111 


D     can  be   inverted  and  D     n    can  be  calculated.      Then,   D     _   is   cal- 
r  r-1  '      r-2 

culated.      This   is   continued  until  K   ,   L   ,   M.^  ,    and  N,    are   obtained. 

At   each  step  A.    -  B.   D.        C.    must  be   inverted.      This   is  necessary 
1111  ,  J 

because   of  the  way  S  was  partitioned,    and  (A     -  B.   D  C.)    is 

i    11    1 

256  x  256  for  all  i<>  The  inversion,  therefore,  can  be  done  in  core. 

The  current  work  is  focused  on  multiple  precision  arith- 
metic and  on  iterative  refinement  of  matrix  inversion. 


5.8.3«3  Sparse  Matrix  Inversion 

A  storage  scheme  for  non-zero  elements  and  algorithms  using 
Gauss-Jordan  Elimination  is  almost  determined.   It  will  be  coded  by 
using  ILLIAC  IV  assembler  language. 

The  following  things  must  be  considered:  l)  reduction  of 
wasted  memory,  and  2)  program  efficiency.   The  first  step  will  be 
to  code  the  storage  scheme  in  the  most  simple  form  without  taking 
account  of  1  and  2  mentioned  above. 

Since  only  non- zero  elements  are  stored  in  the  memory,  the 
following  things  must  also  be  considered:   (a)  pivot  search,   (b)  how 
to  get  a  complete  row  or  column,  and  (c)  change  of  the  number  of  non- 
zero elements  during  processing.   The  accomplishment  of  (a)  and  (b) 
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is  not  too  difficult,  "but  (c)  will  be  the  key  point  for  the  sparse 
matrix  inversion.   Therefore,  future  effort  will  be  concentrated 
on  (c). 

5.8.4  Math  Subroutines 

5-8.4.1  Root  Finding 

This  quarter  has  seen  the  initiation  of  an  effort  to  develop 
a  comprehensive  polynomial  root  finding  package  for  ILLIAC  IV.  The 
first  algorithm  developed  finds  simple  roots  by  multisectioning  a 
given  range,  examining  each  subdivision  for  the  presence  of  a  root, 
and  repeating  this  process  on  these  subdivisions  containing  a  root. 
After  the  simple  roots  are  obtained,  the  polynomial  is  deflated,  and 
a  Lynn -B air stow  procedure,  which  attempts  to  factor  quadratic  terms 
from  the  deflated  polynomial,  is  used  to  find  all  multiple  roots. 

A  Tranquil  code  for  the  Lynn-Bairstow  method  is  completed. 
Meanwhile,  the  code  for  the  multisectioning  is  nearing  completion. 
In  addition,  Tranquil  codes  for  standard  algebraic  and  trigonometric 
functions  and  routines  are  being  written  to  test  the  efficiency  of 
the  assembly  language  codes  for  these  subroutines. 

5.8.4.2  Special  Functions  Library 

5.8.4.2.1  Introduction 

During  this  quarter,  work  has  continued  on  the  increasing 
of  ILLIAC  IV s  Special  Functions  subroutine  library.   Codes  have 
been  written  in  assembly  language  for  a  32  bit  floating  point,  square 
root  routine  and  for  64  bit  floating  point,  sine,  cosine,  and  expo- 
nential routines. 

5.8.4.2.2  Square  Root 

Let  Z  denote  a  positive  floating  point  number  whose  square 

2k 
root  is  to  be  computed.  Let  Z  =  2   *  m  where  2k  is  the  exponent  of 
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the   floating  point  number   and  l/4  <  m  <  1   is  the  mantissa.      To  com- 
pute VZ,   Newton's  method  will  he  used: 


yn+l     =     1/2   (yn  +  Z/yn);      n     =0,1,   2,    ... 

for  which  a  close  starting  value  yn  is  needed. 

Since  Vz  =  2   .  Vm,  an  approximation  to  -/z  may  be  obtained 
from  an  approximation,  A,  to  Vm  by  taking  y  =  2   .A.   In  this  way, 
a  suitable  starting  value  y  for  Newton's  method  by  approximating 
Vm  for  l/k   <  m  <  1  is  found.  A  =  -34314575  +  .68629150  m  yields  a 
close  enough  approximation  to  vm  such  that  two  iterations  of  Newton's 
method  will  yield  the  necessary  seven  digits  of  accuracy.  Based  upon 
the  known  time  for  each  instruction  involved,  the  entire  program  takes 
approximately  13  microseconds. 


5.8.4.2.3   Sine  and  Cosine 

Let  x  be  a  floating  point  number  whose  sine  and  cosine  are 
to  be  computed.   SINx  and  COSx  are  computed  by  the  Chebyshev  poly- 
nomial approximation  to  SINl/2itx  and  C0Sl/2flx,  respectively,  where 
-1  <  x  <  1. 


In  general,  if  x  =  2N  +  t  where  N  is  an  integer  and  -1  <  t  <  1, 
'2itx  =  (-l)N  SINl/2jtt  and  C0Sl/2jtx  = 
way  the  range  of  x  is  expanded  to  -  00  <  x  <  °° 


then  SIN1/2jtx  =  (-l)N  SINl/2jtt  and  C0Sl/2jtx  =  (-l)N  C0Sl/2jtt.   This 


5.8.4.2.4  Exponential 

To  calculate  e  in  floating  binary  form  for  any  real  x,  let 
x  logp  e  =  N-t  where  N  is  an  integer  and  (X  t  <  1.   Then  e  =2.2 
Then  the  approximation  of  2  ,  in  which  0  <  t  <  1,  can  be  made  by  a 
Chebyshev  polynomial  expansion. 


5.8.5  Matrices 
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5*8. 5*1  Eigenvalue  Problems 

During  this  quarter,  work  was  done  in  a  number  of  areas. 
Investigation  of  eigenvalue  problems  for  matrices  of  sizes  larger 
than  the  immediate  storage  access  on  the  ILLIAC  IV  took  place.  More- 
over, general  kernels  for  the  Jacobi's  method  were  formulated,  and 
problems  with  stencil  operations  were  discussed.   The  completion  of 
a  flow  chart  showing  the  sequence  of  the  computations  involved  also 
was  accomplished.   An  eigenvalue  report  is  forthcoming. 

5-9  Linear  Programming 

5. 9-1  Introduction 

This  quarter  has  been  a  period  during  which  the  long-range 
aims  of  the  linear  programming  group  have  been  defined  and  progress 
has  been  made  in  the  investigation  of  algorithms  suitable  for 
ILLIAC  IV  implementation. 

5.9.2.   Definition  of  Aims 

It  has  been  decided  that  at  least  two  types  of  linear 
programming  codes  should  be  written.  For  "small"  problems  (less  than 
4000  rows)  the  algorithm  used  will  probably  be  the  product -form  of  the 
revised  simplex  method.   For  large  problems  (up  to,  perhaps,  20,000 
rows)  it  will  be  desirable  to  use  an  algorithm  involving  the  minimal 
number  of  iterative  steps  possible,  so  as  to  reduce  the  likelihood  of 
round-off  errors  which  may  well  lead  to  meaningless  solutions.   To  this 
end,  a  single-pass,  non-iterative  solution  procedure  based  on  the 
properties  of  convex  polyhedral  cones  is  currently  under  examination. 
Investigations  are  also  being  made  of  several  methods  of  improving 
the  computational  efficiency  of  the  simplex  method.   The  results  of 
these  investigations  will  appear  in  the  next  Quarterly  Progress  Report. 

5*9-3  Revised  Simplex  Algorithm:   Explicit  Inverse 

A  small  (5  X  10)  linear  programming  problem  was  formulated 
for  testing  the  LP  code  which  appeared  in  ILLIAC  IV  Document  No. 
171   •   The  code  for  problem  data  generation  has  been  written  and  sym- 
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bolic  addresses  in  the  PEM,  CU,  and  DB  are  properly  assigned  for  each 
entry.   The  code  will  be  tested  on  the  ILLIAC  IV  simulator  in  the 
B5500,  with  the  aim  of  testing  the  program  logic  and  assessing  the  work- 
ing efficiency  of  the  algorithm  under  the  parallel  processing  format 
of  ILLIAC  IV. 

5.9*^  Revised  Simplex  Algorithm:   Product-Form 

The  product -form  algorithm  has  been  carefully  examined  and 
a  multiple-pricing  scheme  has  been  developed  to  take  advantage  of  the 
parallel  design  of  ILLIAC  IV.   For  problems  of  up  to  4,000  rows,  this 
method  appears  likely  to  result  in  very  large  speed  advantages.   How- 
ever, data  input  problems  have  arisen  and  means  are  presently  being 
sought  to  make  the  solution  speed  less  i/O  bound.  Another  source  of 
concern  is  the  likelihood  of  serious  rounding  problems  with  matrices 
with  dimensions  of  the  order  of  4,000  rows.   These  problems  are  cur- 
rently under  consideration.  Meanwhile,  flow- charting  of  the  algorithm 
is  proceeding,  preparatory  to  coding  for  tests  on  the  simulator. 

5«9'5  Future  Plans 

Progress  during  this  quarter  has  been  such  that  it  is 
expected  that  the  evaluation  and  testing  of  alternative  algorithms 
can  be  completed  during  the  next  quarter;  so  that  the  coding  of 
selected  algorithms  for  implementation  in  ILLIAC  IV  can  be  started. 

5-10  Graphics 

More  detailed  debugging  of  the  previously  described  graphi- 
cal display  system  was  done.  The  system  has  been  extensively  tested 
by  class  use  and  appears  to  be  debugged.  A  second  version  of  the 
system  incorporating  many  minor  improvements  is  being  tested. 

During  the  debugging  process,  a  change  in  the  common  declar- 
ation statements  was  required.   This,  in  turn,  afforded  the  opportunity 
to  insert  frequently  used  constants--such  as  pi  and  degree  to  radian 
conversion  constant--in  common. 
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Also,  the  off -axis  rotation  routines  were  changed;  so  that, 
rather  than  testing  for  zero,  they  tested  for  variable  EPS--a  small 
number  representing  a  system  zero--  to  compensate  for  possible  round- 
off error. 

5.11  Fingerprint  Pattern  Studies 

5.11.1  Introduction 

The  parallel  processing  capabilities  of  ILLIAC  IV  should  be 
particularly  applicable  to  the  class  of  pattern  processing  procedures 
that  perform  a  given  operation  of  many  different  points  of  a  pattern. 
With  this  thought  in  mind,  a  group  was  formed  to  investigate  the 
processing  steps  used  in  the  manipulation  of  non-numeric  information-- 
specifically  pattern  or  picture  information. 

Rather  than  attempting  to  deduce  a  set  of  useful  procedures 
by  considering  the  broad  specturm  of  pattern  processing  applications, 
the  effort  will  concentrate  on  the  properties  of  a  pattern  of  imme- 
diate practical  significance  with  a  well  defined,  regular  structure, 
namely  fingerprint  patterns.   Fingerprint  dimensions  are  well  known 
and  do  not  vary  widely.  An  extensive  scheme  of  fingerprint  classifi- 
cation has  already  been  applied  to  very  large  fingerprint  files. 
Although  the  present  classification  scheme,  the  Henry  classification 
system,  may  not  be  applicable  to  machine  extracted  pattern  data,  it 
will  provide  a  starting  point  and  a  standard  of  comparison. 

5-11.2  Fingerprint  Recognition 

A  hand-digitized  fingerprint  was  obtained  for  testing 
initial  schemes.   This  fingerprint  was  coded  on  a  6k   x  Gk   grid, 
and  it  was  noted  that  a  higher  grid  density  is  desirable  (probably 
256  x  256). 

An  attempt  was  made  to  remove  noise  by  following  ridges  and 
by  reducing  them  to  one  grid  interval  thickness.   This  attempt  failed 
because  the  ridge  following  scheme  used  only  the  previous  direction 
of  a  ridge  to  determine  the  future  direction  and  could  not  follow 
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ridges  through  noisy  areas.  Partial  success  was  obtained  in  deter- 
mining ridge  direction  throughout  the  print  "by  counting  ridges  in 
four  directions  from  a  given  point.   It  is  hoped  that  with  a  256  x  256 
grid  many  more  directions  can  be  used  in  determining  ridge  direction. 

While  ridge  direction  about  a  given  point  is  being  deter- 
mined, a  confidence  level  for  the  direction  found  can  be  computed. 
When  directions  and  confidence  levels  have  been  calculated  throughout 
the  grid,  these  values  can  be  smoothed  by  averaging  the  directions 
weighed  by  their  confidence  levels  throughout  an  area.   Noisy  regions 
can  then  be  found  by  comparing  the  initial  directions  and  confidence 
levels  with  the  smoothed  versions.   The  noisy  regions  can  then  be 
searched  for  cores,  deltas,  and  minutiae. 

5.12  Signal  Processing 

5.12.1  Applications  of  ILLIAC  IV  to  Phased  Array  Radar  for  Area 
Defense 

The  data  processing  requirements  of  the  phased  array  radar 

system  required  for  ICBM  defense  and  tracking  of  the  expected  numbers 

of  satellites  in  space  cannot  be  handled  by  present,  general  purpose 

computers.   This  data,  is  collected  in  parallel,  and  the  phased  array 

radars  are  parallel  devices  capable  of  collecting  data  from  several 

different  objects  and  different  directions  in  parallel.   Therefore, 

these  radars  require  data  processing  equipment  which  can  process  this 

data  in  parallel. 

During  this  quarter,  the  applicability  of  ILLIAC  IV  to  the 
handling  of  the  data  processing  requirements  for  large  phased  array 

radars  has  been  under  investigation.   A  report  describing  how  ILLIAC  IV 

12 

can  handle  several  of  the  major  functions  has  been  published   .   These 

functions  have  been  programmed  for  ILLIAC  IV  and  run  on  the  ILLIAC  IV 
simulator. 

Presently  some  of  these  functions  are  going  through  a  revision 
to  incorporate  more  complex  and  realistic  techniques.   The  first  pro- 
gram, which  used  least  square  techniques   for  the  tracking  of  objects, 
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is  presently  being  changed  to  use  Kalman  Filter  techniques  for  tracking. 
This  new  tracking  algorithm  will  place  more  stringent  requirements  upon 
the  computer  "both  in  processing  time  and  in  memory  amount;  however, 
an  approach  similar  to  the  Kalman  tracking  is  required  in  the  real 
world  to  handle  the  tracking  of  objects. 

Jointly,  with  Auerbach,  the  discrimination  requirements 
placed  upon  the  computer  will  be  factored  into  the  overall  processing 
requirements.   Investigation  into  what  type  of  an  operating  system 
is  required  to  be  able  to  interleave  all  the  different  functions  and 
to  keep  the  computer  system  operating  efficiently  is  taking  place. 
The  availability  of  the  data  processing  equipment  is  required  100 
percent  of  the  time;  therefore,  the  effects  of  hardware  failure  in 
ILLIAC  IV  and  the  ability  to  maintain  the  system  while  operating  is 
being  investigated. 

5-13  ILLIAC  IV  Educational  Program 

An  educational  program  was  established  during  this  quarter. 
The  goal  of  this  program  is  to  furnish  a  method  by  which  users  of 
ILLIAC  IV  can  become  acquainted  with  the  unique  aspects  of  this  com- 
puter.  This  educational  program  will  increase  the  availability  of 
the  computer  to  more  users.   Users  will  include  university  persons 
and  government  (ARPA  Network)  persons.   To  fulfill  this  goal,  formal 
course  literature  will  be  prepared  which  will  contain  the  necessary 
information  to  give  users  knowledge  of  and  accessibility  to  ILLIAC  IV. 

Also,  during  this  quarter,  the  ILLIAC  IV  Programming  Manual 
was  delivered  by  Burroughs.   The  Manual  in  general  explains  ILLIAC  IV 
programming;  however,  it  does  contain  errors  and  some  sections  need 
clarification.  A  list  of  all  recipients  of  the  Manual  has  been  main- 
tained; so  that,  as  they  send  comments  and  changes  to  the  ILLIAC  IV 
office  and  as  these  are  reviewed  and  sent  on  to  Burroughs,  they  can 
receive  revisions  and  corrections  and  maintain  a  current  Manual. 

Some  of  the  areas  of  clarification  are  syntax  rules  for 
coding  each  filed  of  the  CU  and  PE  instruction,  assembler  pseudo- 
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operations,  and  present  I/O  arrangements  for  the  assembler.  A 
liaison  is  being  maintained  to  have  changes  incorporated  in  the 
Manual  and  printed  and  distributed. 
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6.  NUMERICAL  METHODS,  COMPUTER  ARITHMETIC  AND  ARTIFICIAL  LANGUAGES 

(Supported  in  part  by  the  National  Science  Foundation  under  Grant  No. 
NSF-GP-U636.) 

6.1   Computerized  Mathematics 

The  master's  thesis,  "Some  New  Results  on  Resolution  in  Automated  Theorem 
Proving,"  was  completed.  We  began  the  plans  for  a  theorem  proving  computer  prograi 
this  quarter.  The  program  will  be  written  in  the  symbol  manipulation  language 
EOL  developed  here  by  Lukaszewicz  and  Nievergelt  and  should  be  completed  in  the 

next  quarter . 

(L.  J.  Hens chen) 

6.2    Autonomous  Arithmetic  Unit  Structures 

The  symmetric,  base  2  signed  digit  adder  [l]  was  analyzed  for  the 
probabilities  of  all  digit  pairs  of  the  output  representation.   The  approach 
taken  was  to  analyze  two  digital  positions  of  the  adder  in  which  one  input  was 
characterized  by  an  SRT  receding  [2],  the  other  input  having  the  same  distribution 
as  the  output  representation,  and  the  distribution  of  the  transfers  entering 
the  second  digital  position  is  the  same  as  those  leaving  the  first  digital 
position.   Each  possible  combination  of  output  digit  pairs  and  output  transfer 
digits  was  considered  a  state.  The  resulting  system  can  be  viewed  as  a  Markov 

chain  process . 

On  this  basis,  the  steady  state  densities  of  each  state  were  determined. 
When  the  probability  of  zero  was  one-half  of  the  input  defined  parametrically, 
the  various  probabilities  were: 


Digit  Pair 


Probability 


00 


0.250000 


0  1 
0  1 


0.12500 


1  1 
1  1 


0.085037 


1  0 

1  0 


0.125000 


1  1 
1  1 


0.039963 


These  results  agree  very  veil  with  those  of  Rohatsch  [2].   The  entries  vere 

!   ±.     i  ±.     rpqnprtivelv  and 

then  assumed  to  be  rational  numbers,  viz.,  £,  g,  -^  q>    ^    lebpcuox   y, 

used  in  an  analytic  determination  for  each  partial  normalization  methods  of  the 

expected  number  of  shifts  and  examination,  required  to  partially  normalize  a 

base  2  signed  digit  representation  so  that  the  absolute  value  of  its  fractional 

1 
part  is  in  the  range  75  to  1. 
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The  results  of  this  analysis  indicated  that  the  method  of  partial 
normalization  is  dependent  upon  the  ratio,  £,  of  the  time  required  to  examine 
two  digits  contained  in  the  first  two  data  processing  units  to  that  required 
to  perform  one  shift.   The  methods  are: 


Label 

Description 

Range  of  Optimality 

A 

Shift  left  until 
termination  is 
detected 

§  >  70/37 

D 

Shift  left  until 
nonzero  digit 
emerges,  then 
examine  and  shift 
two  places  unless 
termination  is  detected 

1°>  E  >1 
37  -   -  5 

C 

Examine  and  shift  two 
places  unless  '01!  or 
'0T;  occurs  at  an 
examination  step,  then 
just  shift  once  and 
examine  again 

?  <  7/5 

On  the  basis  of  the  characteristics  of  the  arithmetic  unit  structure,    is 
expected  to  be  approximately  2,  hence,  method  A  is  expected  to  be  the  method 
employed.   The  preparation  of  a  report  on  this  work  continues. 
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6.3   -Algebraic  Manipulation 

The  final  report  (in  the  form  of  a  Ph.D.  thesis)  was  completed 
during  the  quarter  and  will  be  available  for  distribution  during  the  second 
quarter  of  1968.   The  abstract  of  this  thesis  follows. 


"On  the  Use  of  Finite  Field  Based  Modeling  in  Polynomial  Manipulation" 

A  major  hindrance  to  the  manipulation  of  polynomials  by  a  computer  is 

the  rapid  growth  of  the  polynomial  coefficients  during  the  application  of  some 

frequently  used  algorithms.   The  methods  presented  in  this  thesis  to  try  to 

alleviate  this  problem  and  to  increase  the  efficiency  of  polynomial  manipulation 

are  based  on  the  use  of  algebraic  redundancy. 

Let  1^  be  the  set  of  all  integers  and  I   ,  be  the  adjunction  of  I. 
0  l+l  1 

consisting  of  the  set  of  all  polynomials  in  x.  n  with  coefficients  in  I.. 

l+l  1 

Let  F  be  a  field  of  order  p  where  p  is  a  prime  in  I  .   The  extension  field 

F.  .,  is  defined  to  be  the  set  of  residues  in  F.[x.  _,  ]  modulo  p.  n,  a  monic 

J+l  J   J+l  J+l' 

irreducible  polynomial  in  F.[x.  . ].   The  sets  I.  are  defined  as  the  modeled 

J   J+l  1 

domains  and  the  sets  F.  and  their  adjunctions  as  the  model  domains.   A 

J 

modeling  function  which  maps  any  element  of  a  modeled  domain  into  any  one  of 

the  model  domains  is  defined  and  shown  to  be  a  homomorphi sm . 

Some  of  the  models  are  capable  of  retaining  the  degree  information 

of  selected  indeterminates  in  the  modeled  polynomials.   A  virtual  degree 

augmentation  is  added  to  the  model  and  its  algebraic  treatment  is  developed 

in  such  a  way  that  it  is  able  to  detect  when  a  model  polynomial  has  the  same 

degree  as  the  modeled  polynomial  without  looking  at  the  latter.   A  major 

result  based  on  the  augmented  modeling  is  the  model  conclusive  g.c.d.  theorem 

which  gives  the  conditions  under  which  two  polynomials  can  be  shown  relatively 

prime  by  performing  the  g.c.d.  algorithm  only  on  their  models.   Since  model 

domains  in  which  the  coefficients  are  finite  field  elements  can  be  chosen, 

the  computational  effort  required  can  in  many  cases  be  orders  of  magnitude 

less  than  if  the  g.c.d.  algorithm  were  applied  directly  to  the  modeled 

polynomials.   Further  applications  of  modeling  are  discussed  but  not  developed 

to  any  depth. 

(S.  J.  Nuspl) 
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6.k     Symbol  Manipulation  Languages  EOL 

EOL-3  officially  became  part  of  the  PORTHOS  system  on  the  IBM  709^. 
Work  started  on  both  the  implementation  of  EOL-3  on  the  IBM  360  and  on 
EOL-4.   We  obtained  a  grant  from  BUILD  to  develop  E0L-1+  jointly  with 
Professor  W.  Waite  of  the  University  of  Colorado. 

The  main  objectives  we  hope  to  achieve  in  EOL-4  are: 

(a)  to  have  a  more  general  data  structure  than  EOL-3,  which  can  serve  both 
to  store  list  structures  and,  without  loss  of  efficiency,  linear  strings; 

(b)  to  make  the  language  logically  simpler,  by  removing  certain  restrictions 
present  in  EOL-3,  and  to  describe  it  with  a  clarity  and  rigor  not  present  in 
current  programming  languages; 

(c)  to  make  the  system  very  self-contained,  so  that  it  can  easily  be 
transferred  from  one  computer  to  another. 

Implementation  on  both  an  IBM  360  at  Illinois  and  a  CDC  6h00   at 
Colorado  will  help  us  to  achieve  this  goal. 

(F.  Fischer,  M.  Irwin-Zarecki, 
J.  Nievergelt,  J.  Sidlo) 
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7.   COMPUTATIONAL  PHYSICS 

The  "Simpson  Rule"  for  conditional  Wiener  integrals , 

mentioned  briefly  in  the  July  19&7  QPR>  has  been  applied  to  the 

k 
computation  of  the  two-particle  Slater  sum  for  He  .   Results  compared 

favorably  with  earlier  computations  of  this  quantity  by  another 

approximation  scheme  for  Wiener  integrals.   Since  the  computer  and 

programming  system  used  is  entirely  different  from  that  used  earlier, 

it  is  difficult  to  evaluate  the  relative  merits  of  the  "Simpson  Rule" 

formula  with  respect  to  efficiency.   Certain  difficulties  are  encountered 

at  small  separations  of  the  two  particles  which  appear  to  be  associated 

with  the  fact  that  the  function  used  to  approximate  the  path  assumes 

complex  values.   Study  of  the  "Simpson  Rule"  approximation  is  continuing. 

A  description  of  this  approximation  will  be  published  in  the  Journal  of 

Computational  Physics. 


L.  D.  Fosdick,  Project  Director 
R.  C.  Jacobson 
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8.   SWITCHING  THEORY  AND  LOGICAL  DESIGN 

Logical  design  of  an  optimum  network  with  NOR  gates  is 
continued  "by  integer  linear  programming,   Speed  of  our  computer 
program  has  been  greatly  improved  by  improving  expression  of  some 
inequalities  and  devising  better  programming  techniques.   Design  of  an 
optimum  network  with  6  NOR  gates  requires  193  variables  and  Uo8 
inequalities.  But  it  is  computed  within  50  seconds  by  IBM  360/75- 
The  case  of  7  NOR  gates  requires  258  variables  and  G^h   inequalities 
with  computation  time  of  h^>   minutes.   Our  approach  looks  faster  than 
the  exhaustive  method  which  is  the  only  existing  approach  to  the 
problem. 

Study  of  an  adaptive  network  by  linear  programming  approach 
has  been  further  pursued.   A  30  x  30  coefficient  matrix  is  supplied 
to  our  adaptive  network,  replacing  one  row  each  time  by  a  new  row. 
For  each  change  of  row,  the  number  of  integrations  of  the  simplex 
method  in  order  to  find  an  optimum  structure  of  the  adaptive  network 
is  a  third  the  number  of  iterations  which  is  required  for  the 
simplex  method  without  retaining  an  old  solution  to  the  previous  matrix, 

--S.  Muroga 
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9.   REPORT  OF  THE  STATISTICAL  CONSULTANTS 
January  1  through  March  31,  19&8 

On  February  1,  1968,  the  statistical  programmers  and  consultants  group 
from  the  Statistical  Service  Unit  were  transferred  to  this  Department.  To 
distinguish  themselves  from  other  service  area  consultants,  they  have  been 
referring  to  themselves  as  "Statistical  Consultants". 

Broadly  stated,  the  purpose  of  the  group  has  been  to  assist  staff 
members  and  students,  who  have  computational  problems  involving  statistical 
and  other  data  manipulative  procedures,  to  make  effective  use  of  the  computing 
equipment.  One  major  task  of  the  Statistical  Consultants  has  been  the  creatic 
of  SSUPAC,  an  integrated  collection  of  programs  to  perform  statistical  and 
other  operations.   During  February  and  March,  there  were  5259  job  runs  on  the 
IBM  709U  making  use  of  SSUPAC,  or  about  100  runs  per  day,  and  there  were  70 
copies  of  the  manual  of  instructions  distributed. 

In  addition  to  maintaining,  revising,  and  extending  SSUPAC,  and  the 
distribution  of  documentation  for  the  collection,  both  locally  and  elsewhere, 
a  large  portion  of  the  effort  of  the  group  is  spent  in  direct  consultation 
with  users  or  prospective  users  of  SSUPAC.  During  February  and  March  there 
were  69k   appointments  made  with  persons  soliciting  assistance.  These  appoint' 
ments  were  made  by  180  different  persons  representing  55  different  University 
departments. 

It  is  interesting  to  report  that  SSUPAC  procedures  are  used  in  at  least 

2k   University  courses  this  semester.   These  are: 

Agricultural  Engineering:   336 

Civil  Engineering:  215,  3l6,  ^97 

Economics:   37^- 

Education:      i+56,    U65 

Electrical  Engineering:      215 

Finance :  295 

Political  Science:   U51,  ^93,  ^97 

Psychology:  292,  307,  330,  332,  352,  390,  k$k 

Sociology:   387,  ^08,  k^l,    k9k,    k95 
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The  Statistical  Consultants  now  are  creating  a  similar  package  of 
integrated  programs  for  use  on  the  IBM  360  system.   The  design  of  this 
package  has  been  fixed,  and  many  subsections  have  been  written  and  tested. 
It  is  expected  that  the  initial  version  will  be  in  operation  by  September  1. 

K.  W.  Dickman 
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10.   IBM  SYSTEM/ 360  SERVICE 


(Supported  in  part  by  the  National  Science  Foundation  under  Grant  No.  NSF-GP-763^ 
10.1   New  Routines  -  IBM  System/360 


F2-U0I-CFIT2Z-39F-F 


,x  ,  CFIT2Z 


Chebyshev  Curve  Fit.   Given  a  vector  of  function 

values  y,,...,y  and  their  arguments  x  , , 
1      m  -J- 

will  calculate  the  vector  Ax> • • *>An+1J  where  the  A's 
are  the  polynomial  coefficients  in  the  approximation 


P(x)  =  A1  =   A2x  +  . 


+  A  ,x 
n+1 


to  the  tabulated  function.   The  Chebyshev  criterion 

is  used:   MAX(  |P(x±)  -  Y±\)  ,    1,2,..., to, 

is.a  minimum  for  all  possible  choices  of  A  ' s .  . 

Programmed  by  Stephen  Chase 

January  10,  1968 


F3-U0I-DET3Z-2OF-F 


Determinant  of  a  Matrix.   DET3Z  decomposes  a 
symmetric,  positive  definite  matrix  into  the  form 
L*D*L'  where  L  is  a  unit  lower  triangular,  non- 
singular  matrix,  D  is  a  diagonal  matrix,  and  L'  is 
L  transpose.  The  determinant  of  the  given  matrix 
is  then  computed.   DET3Z  is  to  be  used  in  conjunction 
with  subroutine  S0L3Z .  which  uses  L  and  D  to  solve 
the  set  of  equations  AX=B . 

Programmed  by  Beth  C.  Richardson 

December  Ik,    I9&1 


FU-U0I-S0L3Z-21F-F 


Solution  of  Simultaneous  Linear  Equations.   S0L3Z 
will  solve  AX=B,  where  A  is  a  positive  definite 
symmetric  matrix.   S0L3Z  must  be  preceded  by  the 
subroutine  DET3Z,  which  decomposes  A  into  L*D*L' 
(see  DET3Z) . 

Programmed  by  Beth  C.  Richardson 

December  Ik,    1967 
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C1-U0I-EC0N1Z-U?.?F-F 


Polynomial  Reducer.   This  routine  takes  an  (n-l) 
degree  polynomial, 


k-1 


k=i  k 


which  approximates  a  function  to  within  6  ^  0 
over  the  interval  (0,L),  and  reduces  it,  if  possible, 
to  a  polynomial  of  lower  degree,  valid  to  within 
limit  over  (0_,L)  . 

Programmed  by  Stephen  Chase 

January  10,  I968 


F2-U0I-EVIITZ-17F-F 


Eigenvectors  of  a  Symmetric  Tri-Diagonal  Matrix  by 
Inverse  Iteration.   Given  a  symmtric  tri-diagonal 
matrix  of  order  N  and  M  eigenvalues  for  this  matrix, 
EVIITZ  will  calculate  the  eigenvectors  corresponding 
to  the  given  eigenvalues.   This  subroutine  can  be 
used  in  conjunction  with  the  subroutines  HOUSEZ  and 
BKTRNZ  to  find  the  eigenvectors  of  any  symmtrix 
matrix.   The  subroutine  CEST1Z  can  be  used  to  find 
the  eigenvalues  of  the  tri-diagonal  matrix  needed 
for  EVIITZ. 

Programmed  by  Ruth  Ann  Fleck 

December  lk,    19&7 


F2-U0I-CEST1Z-37F-F 


Eigenvalues  of  a  Symmetric  Matrix.   Given  a  symmetric 
matrix  of  order  N  and  some  limits  L  and  U,  this 
routine  will  calculate  the  infinity  norm  of  the  matrix 
and  find  all  of  the  eigenvalues  of  the  matrix  which 
lie  in  the  closed  interval  (L.U) ,  by  the  method  of 
bisection . 

Programmed  by  Stephen  Chase 

January  10, 
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F2-U0I-FRANCZ-UOF-F      Eigenvalues  by  QR  Algorithm.  The  program  will  find 

the  eigenvalues  of  a  general  N*N  real  matrix  using 

the  QR  algorithm. 

Adapted  by  Molly  Larson  from 
Argonne  National  Lab 

January  10,  1968 

D1-U0I-FSER1Z-38F-F      Evaluate  Fourier  Integrals.  This  routine  will 

calculate  integrals  of  the  form: 


j    0  f (x)    sin(m  ic  x)    dx 


or 


I    0  f(x)    cos(m  Jt  x)    dx 


Programmed  by  Stephen  Chase 
January  10,  1968 


D1-U0I-GQU3Z-29F-F       Legendre-Gauss  Quadrature.   GQU3Z  will  evaluate 

f  U  f(x)  dx 
J  XL 

A  96-point  Legendre-Gauss  quadrature  formula  is 
used  in  each  subinterval  of  (XL_,U) ,   the  number  of 
sub intervals  being  specified  by  the  user. 

Programmed  by  Ruth  Ann  Fleck 
December  15,  1967 

D1-U0I-GQUUZ-3OF-F  Hermite-Gauss  Quadrature.      GQUl+Z  will  evaluate 

p  +00  2 

e"X     f(x)    dx 

o       -00 

A  52-point  Hermite-Gauss  quadrature  formula  is  used, 

Programmed  by  Ruth  Ann  Fleck 
December  15,  1967 
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D1-U0I-GQU5Z-25F-F       Laguerre-Gauss  Quadrature.   GQU5Z  will  evaluate 


J   e~X  F(x)  dx 

A  26-point  Laguerre-Gauss  quadrature  formula  is  used 

Programmed  by  Ruth  Ann  Fleck 
December  15,  1967 


D1-U0I-GQU6Z-26F-F       Two- Dimensional  Quadrature.   GQU6Z  will  evaluate 

f 


r 

J 


DJ  F(x,y)  dx  dy 


Programmed  by  Ruth  Ann  Fleck 
December  15,  1967 

Dl-U0I-GQUfZ-33F-F       Gauss-Jacobi  Quadrature.   GQU7Z  will  evaluate 

J_x  (1  -  x2)^  f(x)  dx 

where  a=  -lj2 ,    l/2,  1,  or  3/2. 

Programmed  by  Ruth  Ann  Fleck 
January  5;  1968 

D1-U0I-GQU8Z-27F-F       Gauss-Jacobi  Quadrature .   GQU8Z  evaluates 

J    (l+x)b  f(x)  dx 

where  b  is  1,  2,  3*  or  k.     A  30-point  quadrature 

formula  is  used. 

Programmed  by  Ruth  Ann  Fleck 
December  15,  19&7 


■183- 


D1-U0I-GQU9Z-28F-F       Gauss  Quadrature.   GQU9Z  evaluates 


r  1 


id! 


|x|   f(x)  dx 


where  a  is  1,  2_,  3.,  or  K.     A  20-point  Gauss 

quadrature  formula  is  used. 

Programmed  by  Ruth  Ann  Fleck 
December  15,  1967 

D1-U0I-GQU1OZ-31+F-F      Gaussian  Quadrature.   GQU10Z  will  evaluate 

nl         1 
J   Q  ln(-)  f(x)  dx 

Programmed  by  Ruth  Ann  Fleck 
January  5,  1968 

D1-U0I-GQU11Z-35F-F      Gaussian  Quadrature.   GQU11Z  will  evaluate 


+00 


f        i    1 a    -x 
/         x 

J        -00 


e  f(x)    dx 


where     OL  =  1,  2,    or   3- 

Programmed  by  Ruth  Ann  Fleck 
January  5,  19&8 

D1-U0I-GQU12Z-36F-F      Gaussian  Quadrature.   GQU12Z  will  evaluate 


f  +°°         ~,        1     1 

/  |x|      e         '    f(x)    dx 


where     OL  -  1,   2 ,    or  3- 

Programmed  by  Ruth  Ann  Fleck 
January  5j  19^8 
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F1-U0I-INV1Z-2UF-F 


F1-U0I-INV2Z-22F-F 


Matrix  Inversion.   INV1Z  finds  the  inverse  of  a 
symmetric,  positive  definite  matrix  B  by  using 
the  Cholesky  decomposition  B  =  L  *  L',  where  L'  means 
L  transpose  and  L  is  a  non-singular  lower  triangular 
matrix . 

Programmed  by  Beth  C.  Richardson 

December  1^,  1967 

Matrix  Inversion.   IWV2Z  finds  the  inverse  of  a 
symmetric  positive  definite  matrix  B  by  using  the 
Cholesky  decomposition  B  =  L  *  L '  _,  where  L  is  a 
non- singular  lower  triangular  matrix  and  L'  means 
L  transpose. 

Programmed  by  Beth  C.  Richardson 

December  Ik,    1967 


F1-U0I-INV3Z-23F-F 


Matrix  Inversion.  INV3Z  finds  the  inverse  of  a 
symmetric,  positive  definite  matrix  B  using  the 
decomposition  B  =  L"*D*L',  where  L  is  a  non- 
singular  unit,  lower  triangular  matrix  and  D  is 
a  diagonal  matrix. 

Programmed  by  Beth  C.  Richardson 

December  lU,  1967 


FU-U0I-0RT2Z-U5F-F 


Simultaneous  Linear  Equation  Minimizer.   This 
routine  helps  solve  linear  equations  or  least 
squares  problems  by  elimination  with  weighted  row 
combinations.   Given  a  real  N  by  M  matrix  AA  with 
rank  M,  and  an  W-dimensioned  real  vector  BB,  0RT2Z 
computes  an  N-dimensioned  real  vector  XX  such  that 
the  euclidean  norm  of  (AA  *  XX  -  BB)  is  a  minimum. 

Programmed  by  Stephen  Chase 

February  1,  1968 
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FU-U0I-0RT3Z-U6F-F       Matrix  Inverter,   This  routine  calculates  the  inverse 

of  a  matrix  by  elimination  with  weighted  row  combination. 
Given  a  real  N  by  N  matrix  AA,  0RT3Z  computes  the  matrix 
V  which  is  the  inverse  of  AA. 

Programmed  by  Stephen  Chase 
February  1,    1968 


FU-U0I-0RT^Z-47F-F       Matrix  Inverter.   This  routine  calculates  the  inverse 

of  a  matrix  by  elimination  with  weighted  row  combination 
Given  a  real  N  by  N  matrix  AA .  ORTUZ  computes  AA-inverse 

Programmed  by  Stephen  Chase 
•  February  1,  1968 

C2-U0I-QDBA2Z-32F-F      Quotient-Difference  and  Bairstow  Algorithm.   QDBA2Z 

will  solve  a  polynomial  equation  with  real  coefficients. 

Coded  by  Molly  Larson 
January  10,  1968 

CO-U0I-SMINZ-U1F-F       Minimize  a  Function  of  Several  Variables.   Given  a 

function  F  of  N  variables,  where  1  ^  N  ^  10.  SMINZ 
finds  the  minimum  point  of  F  in  the  region 

L.  =5  x.  ^  U.  ,   i  -  1 ,N 

111 

where  L  and  U  are  the  vectors  of  lower  and  upper 

bounds,  respectively. 

Programmed  by  Stephen  Chase 
January  10,  1968 

QO-U0I-TSUBZ-UUF-F       Timing  Subroutine.   TSUBZ  will  find  the  execution 

time  of  other  subroutines. 

Programmed  by  Stephen  Chase 
January  10,  1968 
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Nl-U0I-UNDERZ-i48F-A      Underflow  Interrupt  Suppression.   This  routine  can 

be  called  to  turn  off  the  underflow  interrupt  or 
turn  it  back  on  again.  When  an  underflow  occurs,  the 
result  is  set  to  zero  by  the  machine  when  the  interrupt 
is  disabled.  Turning  off  this  interrupt  can  stop 
unwanted  printing  of  underflow  interrupt  messages. 
Overflow  interrupts  cannot  be  suppressed  by  this  same 
method. 

Programmed  by  John  T.  Bagwell,  Jr. 

February  28,  1968 
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10.2   Log  Summaries 


Table  I  -  IBM  System/360 - 50 /? 5 

Summary  of  Use 
January-February,  1968 


Scheduled  Engineering 
Unscheduled  Engineering 
Machine  Maintenance 
Idle 

Total  Use 

Training  and  Education 
University  Administrative  Overhead  Use 
System  Improvement  and  Modifications 
System  Updating 

Customer  Use 
In  System 
Special  Short  Shots 

Customer  Use 


235:25 
8:09 
2:26 

5^:21 

2lU:50 
2:29 

366 : kO 
3:38 

120:22 
1:38 

122 : 00 

Total  Use 

709:37 

Total  Time 

1009:58 

Table  II  -  IBM  System/360 -50/75 

Summary  of  Errors 
January-February,  1968 


231U  Disk  Drive 

2821  Printer  Control  Unit 

1^03  Printer 

2860  Channel  Selector 

25I+O  Card  Reader 


2 
1 
1 
1 
1 


Total 
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Table  I  -   IBM  360/5O-75 

Summary  of  Use 

March ,    1968 


Maintenance  :22 

Scheduled  Engineering  6l:  0^:15 

Unscheduled  Engineering  26:18:00 

Air  Conditioning  5:02:00 

Power  Failure  2:50:00 

Idle  13:11:00 


Total  Use 

Training  and  Education 

System  Improvement  and  Modifications 

System  Updating 

Customer  Use 

In  System  113:31:28 

Special  Short  Shots  2:20:22 

Customer  Use  Total 


Subtotal 


151:36:18 
55:08:01 
26:22:57 


108:25:37 


115:51:50 
Total  Use 
Total  Time 


3^:59:06 
1+57:2*+:  ^3 


Table  II  -  IBM  360/50-75 
Summary  of  Errors 
March,  1968 


Printer 

Punch 

Reader 

Disk  Unit 

Memory 

Storage 

50  Main 


Total 


1 
1 
1 
2 

3 
1 
1 
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LIST  OF  DEPARTMENT  CODES 

If  your  department  or  office  does  not  appear  on  this  list,  please  write  its  full  name 
in  the  department  field  on  the  Problem  Specification  Form  even  though  it  will  require  more 
than  6  characters. 


ACCY  Accountancy  HONORS 

ADMREC  Admissions  and  Records  HORT 

ADV  Advertising  ILLDMH 

AAE  Aeronautical  and  Astronautical  Eng.  INADM 

AGEC  Agricultural  Economics  IE 

AGE  Agricultural  Engineering  IREC 

AGREXT  Agricultural  Extension  ICR 

AGRON  Agronomy  IGPA 

ANS  Animal  Science  ILR 

ANTH  Anthropology  LIBS 

ARCH  Architecture  LING 

ASTR  Astronomy  MKTG 

BIOPH  Biophysics  MATRL 

BOT  Botany  MATH 

BCMPL  Bureau  of  Community  Planning  ME 

BECBSR  Bureau  of  Economic  Business  Research  MCBIO 

BEDRES  Bureau  of  Educational  Research  MMPE 

BINRES  Bureau  of  Institutional  Research  MUSIC 

BED  Business  Education  NHS 

CZR  Center  for  Zoonoses  Research  NUCE 

CERE  Ceramic  Engineering  OAC 

CPUBS  Champaign  Public  Schools  DNW 

CHE  Chemistry  and  Chemical  Engineering  OIR 

CRC  Children's  Research  Center  PEM 

CP  City  Planning  PEW 

CE  Civil  Engineering  PHYPLA 

COMM  Communications  PHYCS 

CURLAB  Curriculum  Laboratory  PHYB 

DS  Dairy  Science  PHYX 

DCS  Department  of  Computer  Science  PHYSL 

DGS  Division  of  General  Studies  PLPA 

DUE  Division  of  University  Extension  POLS 

DOW  Division  of  Waterways  PROVST 

ECON  Economics  PSYCH 

ED  Education  REC 

EDPSY  Educational  Psychology  SHCBRC 

EDADM  Educational  Admin,  and  Supervision  SOCW 

EDTEST  Educational  Testing  SOC 

EE  Electrical  Engineering  SCONS 

ENGADM  Engineering  Administration  SPED 

ENGCST  Engineering  College  and  Station  PSDEC 

ENGH  Engineering  Honors  Program  SPCH 

ENGLSH  English  SGS 

ENTOM  Entomology  SWS 

EDC  Extension  Division  Counseling  SCS 

FIN  Finance  SRL 

FT  Food  Science  TAM 

FOR  Forestry  USGS 

GENE  General  Engineering  UNIHI 

GEOG  Geography  UCCTE 

GEOL  Geology  VMS 

GER  German  VMA 

GSBA  Graduate  School  of  Business  Admin.  VPH 

HED  Health  Education  VPP 

HLTHSV  Health  Service  VTED 

HEC  Home  Economics  WPGU 

ZOOL 


Honors  Program 

Horticulture 

Illinois  Dept.  of  Mental  Health 

Industrial  Administration 

Industrial  Engineering 

Institute  for  Researh  on  Exc  Children 

Institute  of  Communications  Research 

Institute  of  Govt,  and  Public  Affairs' 

Institute  of  Labor  and  Ind.  Relations 

Library  Science 

Linguistics 

Marketing 

Materials  Research  Laboratory 

Mathematics 

Mechanical  Engineering 

Microbiology 

Mining,  Metallurgy,  and  Petroleum  Eng. 

Music 

Natural  History  Survey 

Nuclear  Engineering 

Office  of  Agricultural  Communication 

Office  of  the  Dean  of  Women 

Office  of  Instructional  Resources 

PE  for  Men  and  Graduate  PE 

PE  for  Women 

Physical  Plant 

Physics 

Physics  Betatron  Laboratory 

Physics  Project  X 

Physiology  and  Biophysics 

Plant  Pathology 

Political  Science 

Provost's  Office 

Psychology 

Recreation 

Small  Homes  Council 

Social  Work 

Sociology 

Soil  Conservation  Service 

Special  Education 

Special  Education,  Decatur  Pub.  Schools 

Speech  and  Theatre 

State  Geological  Survey 

State  Water  Survey 

Student  Counseling  Service 

Survey  Research  Laboratory 

Theoretical  and  Applied  Mechanics 

U.S.  Geological  Service 

University  High  School 

Urbana-Champaign  Coun.  on  Teacher  Ed. 

Veterinary  Medical  Science 

Veterinary  Medicine  Administration 

Veterinary  Pathology  and  Hygiene 

Veterinary  Physiology  and  Pharmacology 

Vocational  and  Technical  Education 

WPGU  Radio  Station 

Zoology 


Chicago  Circle 

CCCHE  Chemistry 

CCDME  Materials  Engineering 

CCENEN  Energy  Engineering 

CCPHCS  Physics 

CCSOC  Sociology 

CCSCS  Student  Counseling  Service 


Medical  Center 

ORME     Office  of  Research  in  Medical  Ed. 
OT       Occupational  Therapy 

111.  State  University 

ISEDAD   Department  of  Education  Administration 


During  the  first  quarter  of  i960   3U7  problem  specifications 
were  submitted  to  the  Department  for  computation  on  the  System/ 36O.   The 
following  brief  descriptions  of  these  problems  have  been  prepared  for  inclusion 
in  this  report  by  those  submitting  them-   T  indicates  a  calculation  associated 
with  a  thesis. 

1001  Agronomy.   Replaces  #70045.   (Carmer) 

1002  United  States  Geological  Survey,   Replaces  #70046,   (Ellis) 

Engineering  Administration.   Replaces  #70051.   (Etnyre) 

Accountancy.   Replaces  #70053'   1  Richard  Nolan ) 

Theoretical  and  Applied  Mechanics.   Replaces  #70058= 
(Wt  J.  WorleyJ 

Recreation.   Replaces  #70064.  { Bishop) 

Recreation.   Replaces  #70065-   (Lowrey) 

Geology.   Replaces  #70067 .   (Donath) 

Microbiology.   Replaces  #70068.  \E     D.  Demoss) 

Horticulture.   Replaces  #70069.   (Snoagrass) 

Theoretical  and  Applied  Mechanics.   Replaces  #70072.   (M.  E.  Clark) 

Theoretical  and  Applied  Mechanics.   Replaces  #70073.   (J.  C.  Wiley) 

Theoretical  and  Applied  Mechanics,   Replaces  #70074, 
1R.  E.  Miller) 

-  197- 


1014  Home  Economics,   Replaces  #70075 .   (Dunsing) 

1015  Nuclear  Engineering.   Replaces  #70076 .   (Miley) 

1016  Agricultural  Economics.   Replaces  #70088.   (Scott) 

1017  Institute  of  Government  and  Public  Affairs.   Replaces  #70089. 
(Pisciotte) 

1018  Institute  of  Government  and  Public  Affairs.  Replaces  #70090. 
'(Fairbanks ) 

1019  T     Special  Education.   Replaces  #70093.   (Kooyumjian) 

1020  Honors  Program.   Replaces  #70095,   (Phillips) 

1021  Civil  Engineering.   Replaces  #70100.   (Holley) 

1022  Dairy  Science,   Replaces  #70102,   (Spahr) 

1023  Dairy  Science „   Replaces  #70103.   (Markos) 

1024  Dairy  Science.   Replaces  #70104.   (Peterson) 

1025  Mining,  Metallurgy ^  and  Petroleum  Engineering.   Replaces  #70106, 
(Scheidegger) 

1026  Geology.   Replaces  #70108.   (Mann) 

1027  Computer  Science.   Replaces  #70113.   (J.  N.  Snyder) 

1028  T     Electrical  Engineering.   Replaces  #70114,   (H.  D.  Webb) 

1029  Natural  History  Survey.   Replaces  #7N001.   (W.  J,  Francis) 

1030  T     Electrical  Engineering,   Replaces  #7N002.   (Bruning) 
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1031  Home  Economics.   Reaplces  #7N008.   (Van  den  Daele) 

1032  T  Electrical  Engineering,   Replaces  #7N009„   (San) 

1033  Zoology.   Replaces  #7N010.   (Eades) 

1034  Electrical  Engineering.   Replaces  #7N011.   (Mechtly) 

1035  Electrical  Engineering,,   Replaces  #7N012.   (Yell) 

1036  T  Zoology.   Replaces  #7N015„   (Owen) 

1037  Zoology.   Replaces  #7NOl6.   (Jerrold  Zar) 

1038  Agricultural  Engineering.   Replaces  #7N017.   (Kostrub) 

1039  State  Water  Survey.   Replaces  #7N021.   (Sinclair) 

10^0  Veterinary  Physiology  and  Pharmacology.   Replaces  #7N025» 
(Twardock) 

10^1  State  Geological  Survey.   Replaces  #7N027.   (Stevenson) 

10^2  State  Geological  Survey-   Replaces  #7N028.   (Heigold) 

10^3  State  Geological  Survey .   Replaces  #7N029»   (M.  Heidari) 

1044  State  Geological  Survey0   Replaces  #7N030.   (Dumontelle) 

10^5  State  Geological  Survey.   Replaces  #7N031.   (David  Svann) 

1046  T     Botany.   Replaces  #7N033„   (Govindjee) 

10^7  Nuclear  Engineering.   Replaces  #7N03^.   (Weidenfeld) 

1048  Agricultural  Engineering.   Replaces  #7N035.   (Hunt) 
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10^9  T     City  Planning.   Replaces  #7NC40.   (L.  Pollock) 

1050  City  Planning.  Replaces  #fN04l.   (J.  Voss) 

1051  City  Planning.   Replaces  #fM)42.   (W.  Hansen) 

1052  City  Planning.   Replaces  #7N0^3.   (J.  Voss) 

1053  T     City  Planning.   Replaces  #7MM.   (McLaughlin) 

1054  WPGU  Radio  Station.   Replaces  #fN051.   (Eltoft) 

1055  Home  Economics.   Replaces  #7N056.   (Lamkin) 

1056  Theoretical  and  Applied  Mechanics.   Replaces  #7N062.   (J.  Ford) 

1057  Agricultural  Engineering.   Replaces  #7N082,   (Jones) 

1058  T     Electrical  Engineering.   Replaces  #7^083.   (imbriale) 

1059  Mechanical  Engineering.   Replaces  #7N085.   (Adkins) 

1060  Mechanical  Engineering.   Replaces  #7N086»   (Hering) 

1061  Mechanical  Engineering.   Replaces  #71087.   (White) 

1062  Mechanical  Engineering.   Replaces  #7N088.   (Stukel) 

1063  T     Mechanical  Engineering.   Replaces  #7N089.   (Pleck) 

1064  Veterinary  Pathology  and  Hygiene.   Replaces  #7N094.   (Todd) 

1065  Civil  Engineering.   Replaces  #711096.   (Ali-Akbarian) 

1066  Accountancy.   Replaces  #7N097,   (Bedford) 
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1067  Materials  Research  Laboratory.   Replaces  $7N100,   {Handler; 

1068  T     Materials  Research  Laboratory.   Replaces  #7N10l    1 Blaekstead ) 

1069  T     Materials  Research  Laboratory..   Replaces  #7D004.   (Jacobs) 
10'fO  Sociology.   Replaces  #7D012 .   (Summers] 

1071  Psychology,   Replaces  #JV01k ..      (Malpass) 

1072  Nuclear  Engineering.   Replaces  #7001*3.   (PeddicordJ 

1073  Engineering  Administration.   Replaces  #7D019.   (EtnyreJ 

1074  Engineering  Administration.   Replaces  #7 DO 20.   (Etnyre) 

1075  Botany.   Replaces  #7  DO 2k .      iReiehmann, 

1079  WPGU  Radio  Station.   Replaces  #5iOj8.   (Dale  Sit  oft  J 

1082  Zoology   A.vian  Niche  Diversity.   This  investigation  Includes  1 

study  cf  behavioral  aspects  of  avion  feeding  niches  and  competitive  relaticnsh 

(N.  F.  Will  son; 

108S  Theoretical  and  Applied  Mechanics-   Approximate  Methods  for 

Boundary  Value  Problems    This  is  to  replace  #;p0&j   ("LangaaarJ 

1087  Civil  Engineering,   A  Pol  for  Solving  Continuum  Problems. 
This  is  to  replace  #7N006,   (L.  A.  Lopez,) 

1088  Theoretical  and  Applied  Mechanics.   Spin  Decay  of  Flexible 
Satellites.   The  spin  decay  of  spinning  flexible  satellites  having  configurations 
similar  to  the  Alouette  Satellite  Series  is  to  be  investigated,   (Vigneron) 

1097  Nuclear  Engineering.   Nuclear  Engineering  U90  Course  Development., 

This  is  to  replace  fjNO^k  .      (Tneron  Carlson; 
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1098  Survey  Research  Laboratory,   Data  Repository  Program  Development. 
Several  programs  will  be  converted  for  use  on  the  360  and  several  new  ones  will 
be  developed.  Most  of  these  programs  will  deal  with  data  manipulation  rather 
than  problem  solving.   (William  Klecka) 

1099  T     Materials  Research  Laboratory.   Single  Crystal  X-ray  Studies. 
The  purpose  of  this  research  is  to  study  the  arrangement  of  atoms  and  their 
thermal  motion  in  single  crystals  using  X-ray  diffraction,,   (Galen  Stucky) 

1100  Anthropology.   Statistical  Analysis  of  Ewing  Site  Ceramics. 

An  analysis  of  distribution  frequencies  of  ceramic  attributes  and  combinations 
of  these  attributes  as  they  occur  on  pottery  sherds  and  vessels  recovered 
from  the  Ewing  Site,  a  prehistoric  Pueblo  settlement  in  southwestern  Colorado. 
(Arthur  Rohn) 

1102  Statistical  Services  Unit  Administration.   Statistical  Library 
Development.   This  is  to  replace  #20025*   (Parker) 

1103  Survey  Research  Laboratory.   Faculty  Research  -  0l4,   Transferred 
from  old  form  of  12/26/67=   (Mark  F.  Uchida) 

1104  Survey  Research  Laboratory »   Conversion  Runs  -  36O.   Transferred 
from  old  form  of  12/ 26/ 67.   (Mark  Uchida) 

1105  Survey  Research  Laboratory.   Computation  -  0l4.   Transferred 
from  old  form  of  12/ 26/ 67.   (Mark  F.  Uchida) 

1106  Bureau  of  Institutional  Research*  Administrative  Research. 
Transferred  from  old  from  of  12/26/67=,   (Donald  Grazier) 

1107  Bureau  of  Institutional  Research.  Administrative  Research. 
Transferred  from  old  form  of  12/26/67.   (Clifford  Colman) 

1108  Bureau  of  Institutional  Research.,  Administrative  Research. 
Transferred  from  old  form  of  12/ 26/67,   (John  Terwiiliger) 
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1109  Bureau  of  Institutional  Research.  Administrative  Research. 
Transferred  from  old  form  of  12/ 26/ 67.   (Pat  Erickson) 

1110  Bureau  of  Institutional  Research.  Administrative  Research. 
Transferred  from  old  form  of  12/ 26/67.   (Walter  Tousey) 

1118  Civil  Engineering.  Design,  Detailing,  and  Drafting  of  Steel 
Frames.   This  is  to  replace  #69061.   (S.  J.  Fenves) 

1119  Civil  Engineering.  Earthquake  Effects.  To  get  the  responses 
of  structural  models  due  to  earthquake  motions,  and  to  compare  them  with  the 
experimental  results  which  we  will  get  on  the  shaking  table.   (Mete  Sozen) 

1120  Zoology.   Variation  on  Vertebrate  Limb  Patterns.  Patterns  of 
bones  in  the  front  and  hind  limbs  in  a  large  sample  of  vertebrates  are  to  be 
compared  by  a  simple  scoring  method.    (Frazzetta) 

1121  State  Water  Survey.   Illinois  Water  Resources  Model-Kaskaskia. 
'This  project  is  one  of  developing  an  analytical  water  resources  model  for  the 
Kaskaskia  river  basin  of  Illinois.   The  study  is  a  prototype  which  will  be 
used  to  develop  a  state-wide  comprehensive  water  resources  model  for  the 
state  of  Illinois.   (Robert  Sinclair) 

1122  State  Water  Survey.   Stream  Flow  and  Time- of -Travel  Study. 
This  is  to  replace  #7N103.   (Robert  Sinclair) 

1123  State  Water  Survey.  Hydrometeorological  Studies  of 
Precipitation.  This  is  to  replace  #7N022.   (Robert  Sinclair) 

1124  State  Water  Survey.   Staff  Research  and  Development.  This 
is  to  replace  #42036.   (Robert  Sinclair) 

1126  Agronomy.  Interative  Solution  of  Horizontal  Flow  in  Finite 
Column.  This  is  to  replace  #37064.   (Whisler) 

1127  Agronomy.  Vertical  Flow  with  Hysteresis.  This  is  to  replace 
#3^016.   (Whisler) 
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1128  Agronomy.   Sloping  Land  Steady  State  Plow.   This  is  to  replace 
#41009.   (Whisler) 

1129  Agronomy.   Calculation  of  Moisture  Characteristic  Curves  from  Lab 
Data.   This  is  to  replace  #1-9009.   (Whisler) 

1130  Agronomy,  Drainage  of  a  Vertical  Soil  Column  with  Roots.  This 
is  to  replace  #2D021„   (Whisler) 

1131  Agronomy.  Diffusivity  from  Experimental  Data.  This  is  to  replace 
#45016.   (Whisler) 

1132  Civil  Engineering,,  Analysis  of  Structural  Safety*  This  is  to 
replace  #70078 .   (M.  Amin) 

1133  T     Aeronautical  and  Astronautical  Engineering.  Airfoil  Optimization. 
This  is  to  replace  #7N003.   (R.  H.  Liebeck) 

1134  Psychology o  Mediation  and  Human  Learning.  Primarily  statistical 
analyses  of  human  verbal  and  motor  learning  data:  multivariate  analyses  and 
analyses  of  variance.   (Adams) 

1135  Civil  Engineering.   Sludge  Thickening.   This  is  to  replace  #7N077. 
(Richard  Dick) 

1139  Civil  Engineering.   Stress,   This  is  to  replace  #38025. 
(S.  J.  Penves) 

1140  Civil  Engineering.  Analyses  of  Shells.   This  is  to  replace 
#29008.   (J.  W.  Melin) 

1141  T     Civil  Engineering.   Effect  of  Variations  on  Layered  Systems. 
This  is  to  replace  #750^5.   (E.  J.  Barenberg) 

1142  Computer  Science.   ILLIAC  III  Simulation.   This  is  to  replace 
#67039.   (R.  M.  Lansford) 
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11^3  Chemistry  and  Chemical  Engineering.   The  Effect  of  Thermo- 

dynamic Variables  on  Reaction  Kinetics.   This  is  to  replace  #5N059»   (C.  A.  Eckert 

ll44     T     Chemistry  and  Chemical  Engineering.   Effect  of  Conduction  on 
Convection.   This  is  to  replace  $44002.   (J.  L.  Hudson) 

11^5  Computer  Science.   ILL1AC  III  Assembler  Design  and  Implementation. 

This  is  to  replace  #61067.   (Schwebel) 

ll46  Computer  Science.   Computer  Typesetting  on  ILLIAC  III.   This  is 

to  replace  #70023.   (S.  J.  Flowerdew) 

ll48  Chemistry  and  Chemical  Engineeringo  Molecule  Scattering.   This 

is  to  replace  #57051°   (Don  Secrest) 

11^9  Chemistry  and  Chemical  Engineeringo   General  Chemistry  Problems,, 

This  is  to  replace  #53072.   (Don  Secrest) 

1150  Physics.   Library  Maintenance.   This  problem  specification  will 
be  used  to  maintain  subroutine  libraries,  source  libraries,  and  other  data 
sets,  in  support  of  the  bubble  chamber  analysis  programs  of  the  Physics 
Department.   This  is  the  equivalent  of  7094  problem  specification  #67027,  but 
does  not  replace  it.   (Scharf) 

1151  Physics.  Development  and  Maintenance  of  Bubble  Chamber 
Analysis  Programs.   This  problem  specification  will  be  used  to  develop  and 
maintain  large  computer  programs  to  analyze  bubble  chamber  data.  This  data 
will  be  digitized  on  the  SMP's.   This  the  equivalent  of  7094  problem  specifi- 
cation #67104  and  #78031  but  does  not  replace  them.   (Scharf) 

1152  Physics.  Model  30  Support.   This  problem  specification  will 
be  used  to  develop  and  maintain  the  System/360  programs  for  the  Model  30  to 
be  installed  at  the  Physics  Department.   The  360/3O  will  be  used  as  a  link 
to  the  360/50-75  and  to  a  local  computer,  the  CSX-1.   (Scharf) 


-205- 


1153  Physics.   CSX-1  Support.   This  problem  specification  will  be 

used  in  support  of  the  SMP  control  computer,  the  CSX-1.   We  wish  to  develop 
an  algebraic  compiler  for  this  machine .   ( Scharf ) 

115*+  Physics.  Machine  Maintenance.  This  problem  specification  will 

be  used  for  the  programs  which  analyze  the  performance  of  the  various  measuring 
machines  utilized  by  the  Bubble  Chamber  analysis  group.   Fixed  grids  must  be 
measured  on  these  machines  frequently  so  that  they  may  be  properly  calibrated. 
( Scharf) 

1155  Physics.   SMP  Data  Analysis ,  Part  1.  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709^; 
67095;  67096,  and  67097;  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 

1156  Physics.   SMP  Data  Analysis,  Part  2.  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67O93,  67O9U, 
67095,  67096,  and  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 

1157  Physics.   SMP  Data  Analysis,  Part  3«  This  problem  specification 
is  the  System/360  equivalent  to  709U  problem  specifications  67093,  6709^, 
67095;  67096,  and  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 

1158  Physics,   SMP  Data  Analysis,  Part  k.     This  problem  specification 
is  the  System/360  equivalent  to  709U  problem  specifications  67093,  6790U, 
67095;  67096,  and  67097;  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures .   (Scharf) 
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1159  Physics.   SMP  Data  Analysis,  Part  5 •   This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709^-; 
67095,  67096,  and  67097>  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studiedc   Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.  ( Scharf ) 

1160  Physics.   SMP  Data  Analysis,  Part  6.   This  problem  specification 
is  the  System/360  equivalent  to  709^+  problem  specifications  67093;  6709^-; 
67095,  67096,  and  67097 ,   but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 

1161  Physics.   SMP  Data  Analysis,  Part  7-  This  problem  specification 
is  the  System/360  equivalent  to  709^+  problem  specifications  67093*  6709^; 
67095 }   67096,  and  67097;  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 

1162  Physics.   SMP  Data  Analysis,  Part  8.  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709^-; 
67095,  67096,  67097,  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 

H63  Physics.   SMP  Data  Analysis,  Part  9*  This  problem  specification 

is  the  System/360  equivalent  to  709U  problem  specifications  67093;  6709^; 
67095,  67096,  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty 
problem  specification  numbers  are  requested  to  facilitate  internal  accounting 
of  computer  time  expenditures.   (Scharf) 
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1164  Physics .   SMP  Data  Analysis,  Part  10.   This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709^; 
67095,  67096,  and  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty  problem 
specifications  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures,   ( Scharf ) 

1165  Physics.   SMP  Data  Analysis,  Part  11.  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709^-; 
67095 ,   67096,  and  67097 ,   but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty  problem 
specifications  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures.   (Scharf) 

1166  Physics.   SMP  Data  Analysis,  Part  12.   This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709*+, 

67095 ,   67096,  and  67097 >  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures,   (Scharf) 

H67  Physics.   SMP  Data  Analysis,  Part  13 .  This  problem  specification 

is  the  System/360  equivalent  to  709^-  problem  specifications  67093,  6709U, 
67095 ,   67096,  and  67097 >   but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures.   (Scharf) 

1168  Physics.   SMP  Data  Analysis,  Part  ik .   This  problem  specification 

is  the  System/360  equivalent  to  709^  problem  specifications  67093;  6709U, 
67095,  67096,  and  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time .expenditures .   (Scharf) 
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1169  Physics o   SMP  Data  Analysis,  Part  15 .  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093,  6709U, 
67095;  67096,  and  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures .   ( Scharf ) 

1170  Physics.   SMP  Data  Analysis,  Part  16.  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093,  6709U, 
67095,  67096,  and  67097,  but  does  not  replace  them.   The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.   Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures.   (Scharf) 

1171  Physics.   SMP  Data  Analysis,  Part  17 .  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093,  6709^, 
67095,  67096,  and  67097,  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expendutures .   (Scharf) 

1172  Physics.   SMP  Data  Analysis,  Part  17 .  This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093,  6709^, 
67095,  67096,  and  67097,  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures.   (Scharf) 

1173  Physics.   SMP  Data  Analysis,  Part  18 .   This  problem  specification 
is  the  System/360  equivalent  to  709^  problem  specifications  67093,  6709U, 
67095,  67096,  and  67097,  but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty  problerr 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures.   (Scharf) 
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117^-  Physics.   SMP  Data  Analysis,  Part  20.  This  problem  specification 

is  the  System/360  equivalent  to  7°9^  problem  specifications  67093^  6709^-, 
67095>  67096^  and  67097 >   but  does  not  replace  them.  The  interactions  of 
elementary  particles  as  recorded  by  bubble  chambers  are  studied.  Twenty  problem 
specification  numbers  are  requested  to  facilitate  internal  accounting  of 
computer  time  expenditures.   ( Scharf ) 

1175  T     Zoology.  Bioenergetics  of  Animals.  This  is  to  replace  problem 
specification  6801^4-.   (JerroldH.  Zar) 

1176  T     Physics.   Photoproduction  of  xt  from  He  .   Photonuclear  reactions 
produced  in  Helium-U  are  recorded  on  film  and  digitized  onto  IBM  cards  by  a 
Hydel  film  reading  machine.   The  computer  will  be  used  to  identify  events  and 
correlate  data  to  give  information  as  to  the  nature  of  the  reaction  being 
studied.   (John  Staples) 

1178  State  Water  Survey.   Electromagnetic  Scattering  from  Rain. 
This  is  to  replace  problem  specification  7DO27.   (E.  A.  Mueller) 

1179  T     Civil  Engineering.  Mathematical  Programming  Analysis  of 
Plastic  Structures.   To  develop  a  mathematical  programming  model  for  the 
analysis  of  rigid  perfectly-plastic  framed  structures.   (A.  Gonzalez) 

1180  Engineering  College  and  Station.  Evaluation  of  Staff 
Advancement.  This  project  will  uncover  the  relationship  between  staff 
advancement  and  such  factors  as  time  since  obtaining  B.S.  degree,  time  since 
last  appointment.   (Etnyre) 

1181  Engineering  College  and  Station.  Effect  of  Federal  Support 
on  Engineering  Programs.   This  project  will  uncover  the  relationship  between 
federal  funds  granted,  and  the  number  and  size  of  research  projects  undertaken. 
(Etnyre) 
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1182  Engineering  College  and  Station.  Evaluation  of  Research 
Effectiveness.   This  project  will  derive  some  measures  of  effectiveness  for 
research  projects  undertaken  by  the  College  of  Engineering.   (Etnyre) 

1183  Computer  Science.  Faculty  Research.  This  is  to  replace 
problem  specification  7&059 •   (^*  Wood) 

118U  Civil  Engineering.   Stability  Problems  in  the  Hydrologic  System. 

This  is  to  replace  problem  specification  7008 1.   (S.  J.  Kareliotis) 

1185  Mining^  Metallurgy,  and  Petroleum  Engineering.  Electronic 
Structures  of  Point  Defects  in  Metals.  This  is  to  replace  problem  specification 
70091.   (Y.  Fukai) 

1186  Children's  Research  Center.  Behavior  Traits  Analysis.  This 
replaces  problem  specification  68028.   (H.  C.  Quay) 

1187  Children's  Research  Center.   Special  Class  Project.  This 
replaces  problem  specification  78OOI.   (H.  C.  Quay) 

1188  Electrical  Engineering.  Energy  Transfer  to  Harmonics  in  an 
Intense  Acoustic  Field.  This  is  to  replace  problem  specification  71020. 
(W.  E.  Spradling) 

H89  Computer  Science.   Integer  Linear  Program.  This  is  to  replace 

problem  specification  66057 •   ( Saburo  Muroga) 

1191  Engineering  Administration.  Engineering  College  Research.   This 
is  to  replece  problem  specification  67098 .   (Etnyre) 

1192  Agricultural  Engineering.  Watershed  Data  Processing.  This  is  to 
replace  problem  specification  330^6.   (J.  K.  Mitchell) 

1193  Agricultural  Engineering.  Hydraulic  Conceptual  Modeling.  The 
development  of  hydraulic  and  hydrologic  conceptual  models  to  more  adequately 
describe  the  watershed  rainfall-runoff  phenomenon.   Considerable  processing  of 
field  data  is  necessary  for  verification  of  the  proposed  concepts.   (Mitchell) 
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119^-  Educational  Administration.  Basic  Inform  Retrieve  System. 

This  replaces  problem  specification  7NO8O.   (Yvonne  Mathieu) 

1195  T     Civil  Engineering.   Inverse  Eigenvalue  Problems.  Transferred 
from  old  form  of  1/3/67 .   (R.  J.  Kostelnicek) 

1196  Chemistry  and  Chemical  Engineering.   Chemistry  Alumni  Records. 
This  is  to  replace  problem  specification  7T060 .   (Marshall) 

1197  Chemistry  and  Chemical  Engineering.  Transistor  Matching.  This 
is  to  replace  problem  specification  7N057-   (W.  L.  Allred) 

1199  Electrical  Engineering.   Optical  Resonator  Problem,,  This  is 

to  replace  problem  specification  7N060 .   (Peterson) 

1201  Civil  Engineering.   Dynamic  Analysis  of  Inflatable  Shells.  This 
is  to  replace  probmem  specification  770^-5-   (J«  W.  Leonard) 

1202  T     Nuclear  Engineering.  Neutron  Thermalization  in  Composite  Media. 
This  is  to  replace  problem  specification  73070.   (Yiu-Sing  Liu) 

1203  Computer  Science.   Circuit  Analysis  Using  Computer  Techniques. 
The  problem  is  to  analyze  circuits  built  in  the  Circuits  and  Systems  Research 
Group  in  the  Department  of  Computer  Science  with  a  computer  network  analysis 
programo   DC,  AC,  and  transient  analysis  will  be  made  in  order  to  optimize 
the  operation  and  reliability  of  the  circuits  involved.   It  is  also  desired 
to  obtain  more  knowledge  about  worst  case  analysis  methods  using  computer 
techniques.   (P.E.R.  Oberbeck) 

120U  Physics.   Surface  Impedance  Calculation.   Calculation  of  electro- 

magnetic surface  impedance  of  normal  and  superconducting  metals  from  theoretical 
equations.   (D.  M.  Ginsberg) 

1205     T     Mechanical  Engineering.  Jet  Suspension.   Determinations  of 
velocity  and  concentration  distribution  of  2-phase  laminar  free  jet.   (Y.N.  Lee) 
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1206  T     Chemistry  and  Chemical  Engineering.  Microwave  Spectroscopy. 
This  is  to  replace  problem  specification  7N06l.   (W.  H.  Flygare) 

1207  Psychology.  Mediation  and  Human  Learning.   Primarily  statis- 
tical analyses  of  human  verbal  and  motor  learning  data:   multivariate  analyses 
and  analyses  of  variance.   (Adams) 

1208  Psychology.  Temporal  Integration.   This  is  to  replace  problem 
specification  650U1.   (K.  E.  Renner) 

1209  Materials  Research  Laboratory.  X-ray  Intensity  Correction. 
Request  replacement  of  360  problem  specification  73059  for  360  usage .  This 
is  not  to  cancel  709^-  problem  specification  73059*   (Fred  Luehrs) 

1212  T     Forestry.  Eastern  Cottonwood.  This  is  to  replace  problem 
specification  79076.   (D.  L.  Rockwood) 

1213  T     Chemistry  and  Chemical  Engineering.  M.  0.  Calculations  on 
Pt(ll)  Complexes.  This  is  to  replace  problem  specification  7^-052.   (S.  Zumdahl) 

12 lU  Chemistry  and  Chemical  Engineering.   Simulation  of  Nuclear 

Magnetic  Resonance  Spectra.  Molecules  dissolved  in  anisotropic  nematic  solvents 
exhibit  direct  magnetic  dipolar  splittings  of  the  nuclear  magnetic  resonance 
(nmr)  absorption  lines.   These  splittings  are  dependent  on  molecular  geometry 
and  motion;  consequently _,  computer  simulation  of  the  nmr  spectra  allows  precise 
structural  evaluations.   (Stanley  Speed) 

1215  Psychology.  Temporal  Integration.  This  is  to  replace  problem 
specification  650U1.   (K.  E.  Renner) 

1216  T     Physics.   Spark  Chamber  Track  Reconstruction.   This  project  is 
concerned  with  various  aspects  of  handling  data  from  spark  chambers.   Coordinate; 
of  sparks  photographed  on  film  are  transmitted  to  the  3^0/75  by  cards  or  tape. 
These  coordinates  are  processed  to  reconstruct  the  sparks  into  particle  tracks 
and  these  tracks  are  reconstructed  into  particle  decay  parameters.   Some  other 
jobs  closely  connected  with  this  main  problem  will  also  be  undertaken  under 
this  number.   (Robert  D.  Cullum) 
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1217  Materials  Research  Laboratory.  Anharmonic  Properties  of  Solids 
The  purpose  of  this  research  is  to  examine  the  anharmonic  properties  of  solids 
and  to  apply  the  information  gained  to  the  understanding  of  the  basic  forces 
between  atoms  of  a  solid.   (A.  V.  Granato) 

1218  Illinois  Department  of  Mental  Health.  This  is  to  replace 
problem  specification  7NO65 .   (Wm.  F.  Eicker) 

1219  Civil  Engineering,  Layered  System  Analysis .  Analysis  of 
layered  systems  using  theory  of  elasticity.  Used  for  evaluating  various 
highway  pavement  systems.   (M.  Thompson) 

1220  Civil  Engineering.   Photogrammetry.   (l)  Transformations  in 
space  of  coordinates  given  in  various  coordinate- systems .   (2)  Space 
resections  and  intersections.   (3)  Analytical  and  semi -analytical  aerial 
triangulation  by  iterative  and  direct  solutions.   (S.  Weissman) 

1221  T  Electrical  Engineering.  Antenna  Problems,  This  replaces 
problem  specification  79023-   (Hrair  S.  Cabayan) 

122U  Civil  Engineering.   Durability  of  Concrete.  This  replaces 

problem  specification  79117'   (Clyde  L.  Anderson) 

1226  T     Animal  Science.   Project  Allocation  of  Manpower  and  Financial 
Support.  An  allocation  of  manpower  and  financial  support  to  the  functional 
areas  of  teaching,  research,  and  extension,  including  specific  allocation  to 
individual  research  projects.   (Becker) 

1227  Aeronautical  and  Astronautical  Engineering.   Detonative  Mach 
Stems  Research.  This  is  to  replace  problem  specification  630^9- 

(R.  A.  Strehlow) 

1228  Materials  Research  Laboratory.   Self -Energies:   Electron- 
Phonon  Interaction,  Semiconductors.   Investigation  of  optical  electron-phonon 
interaction  for  hot  electrons  above  threshold  in  germanium  and  silicon. 
Electron  self-energy  is  calculated  under  various  physical  approximations. 
(Charles  Swenberg) 
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1229  Admissions  and  Records.  Administrative  Research  on  Admission 
Procedures.   The  problem  entails  experimentation  with  programs  converted  to 
the  360  installation.  Five  research  teams  within  the  Admissions  and  Records 
Department  will  have  access  to  the  problem  specification  number.   (J.  Paras) 

1230  T     Civil  Engineering.   Conventional  Pile  Driving.   This  is  to 
replace  problem  specification  70098.   (Jerry  Parola) 

1231  T     Civil  Engineering.   Vibratory  Pile  Driving.   This  is  to 
replace  problem  specification  70097'   (John  Smart) 

1232  Materials  Research  Laboratory.  Least  Square  Fit  to  Specific 
Heat  Data.  This  replaces  problem  specification  79086.   (A.  Sadiq) 

1233  Psychology.   Program  Conversion  Project.  This  is  to  replace 
problem  specification  700 U8 .   (R.  S.  Bogartz) 

123U  Psychology.   Program  Conversion  Project.  This  is  to  replace 

problem  specification  700 U8 .   (R.  S.  Bogartz) 

1235  Computer  Science.   Simulation  of  ILLIAC  III  Arithmetic  Unit. 

This  replaces  problem  specification  67IOO.   (D.  E.  Atkins) 

1237  Chemistry  and  Chemical  Engineering.  X-ray  Crystal  Structure 
Analysis.  This  replaces  problem  specification  73033  •   (l«  C.  Paul) 

1238  T     Chemistry  and  Chemical  Engineering.   SCCC  M0  Calculations. 
The  existing  extended  Huckel  molecular  orbital  program  is  to  be  modified  to 
include  the  self-consistent  charge  and  configuration  ( SCCC)  iteration  as 
described  in  D.  H.  Dugre,,  Ph.D.  Thesis,  University  of  Illinois,  1968 .   The 
previous  method  was  not  self-consistent  with  respect  to  orbital  configuration 
and  it  is  hoped  that  the  new  method  will  achieve  this.   (Ron  Strange) 
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1239  Education.  Test  Development  and  Test  Scoring  Analysis.  This 

is  to  replace  problem  specification  6N008 .  Test  analysis  of  Illinois  Statewide 
High  School  test  program,  development  and  analysis  of  education  tests.   (Stake) 

12^3  Institute  of  Communications  Research.   Cross  Cultural  Project  in 

Psycholinguistics .   This  is  to  replace  problem  specification  33021.   (May) 

124U  Physics.   Tunneling  in  Semiconductors.  The  conductance  of  a 

metal-oxide- semiconductor  tunnel  junction  is  to  be  calculated.  Accurate  values 
of  the  tunneling  probability  for  the  semi-conductor  space- charge  region  and  the 
oxide  barrier  are  to  be  found.   Detailed  studies  of  the  effects  of  the  optical 
phonon-hole  interaction  will  be  studied.   (L.  C.  Davis) 

12^-6  Materials  Research  Laboratory.  Paramagnetic  Relaxation.  Raw 

data  from  paramagnetic  relaxation  experiments  are  analyzed  with  computer 
programs  to  ascertain  the  temperature  dependence  of  the  relaxation  rate  as 
well  as  agreement  (or  lack  of  it)  with  theory.   (H.  J.  Stapleton) 

12^7  Physics.   Spark  Chamber  Data  Analysis,  This  is  to  replace 

problem  specification  78012 „   (William  Bertram) 

1248  Horticulture.   Genotypic  Influences  on  Sweet  Corn  Characteristics 

This  is  to  replace  problem  specification  52011.   (Rhodes) 

12^9  Chemistry  and  Chemical  Engineering.   Calculation  of  Electronic 

Spectra.   This  is  to  replace  problem  specification  7NOU6.   (Lombardi) 

1250  Chemistry  and  Chemical  Engineering.   Quantum  Chemical 
Calculations.  This  is  to  replace  problem  specification  7D011.   (R.  G.  Denning) 

1251  Electrical  Engineering.  Biomath.  This  is  to  replace  problem 
specification  7UOI6.   (J.  W.  Atwood) 

1252  Physics.   Three  Body  Scattering.   Calculation  of  three  body 
scattering  amplitudes  using  analytic  continuation.   (L.  Schlessinger) 
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1257  Engineering  College  and  Station.   Graphic  Language  Development, 
This  is  to  replace  problem  specification  77053  •   (A.  B.  Carroll) 

1258  Mathematics.   Covering  of  U-Dimensional  Space  by  Spheres.   I 
am  trying  to  find  the  most  economical  covering  of  four  dimensional  Euclidean 
space  by  lattice  translates  of  unit  spheres,  such  that  every  point  is  covered 
at  least  twice.   It  is  necessary  to  decide  which  configurations  are  capable 
of  giving  economical  coverings ,  and  the  computer  is  useful  in  finding  the 
approximate  maxima  of  certain  functions  involving  surds,  which  arise  in  this 
connection.   (Purdy) 

1259  Electrical  Engineering.   Speech  Vocal  Tract  Simulation.  This 
is  to  replace  problem  specification  62060.   (M.  L.  Babcock) 

1260  Chicago  Circle  Sociology.   Census  Tape  Duplication.  This 
problem  involves  the  copying  of  seven  tapes  of  census  data  onto  one  new 
tape  by  increasing  the  density  and  blocking  factor.  The  programming  will 
be  done  by  Service  Programming  using  this  number,  but  the  actual  job  will 
be  run  on  a  different  number.   Rod  Bussell  is  in  the  process  of  writing 

the  program.   Questions  should  be  directed  to  William  Kleck,  Survey  Research 
Laboratory,  3  David  Kinley  Hall  (333-6572).   (Richard  J.  McKinlay) 

1261  Electrical  Engineering.   Rocket  Data  Processing.  This 
number  will  replace  #72116  for  the  709^-j  and  will  have  the  same  problem 
description,  billing  address,  etc.   ( Seino) 

1262  Physics.   Dysprosium  Resonant  Frequency.   Perturbation 
theory  applied  to  an  equation  of  motion  analysis  leads  to  a  high  order  matrix 
equation  for  the  resonant  frequency,  which  is  solved  using  Francis*  Q-R 
algorithm.   (H.  A.  Blackstead) 

1263  T     Civil  Engineering.  Finite  Element  Analysis  of  Stiffened 
Cylindrical  Shells.  The  purpose  of  the  thesis  is  to  study  the  stresses  in 
cylindrical  shells  with  stiffeners  in  both  directions,  that  is  longitudinal 
and  ring  stiffeners.  This  is  to  be  done  using  the  finite  element  technique. 
(Peter  Kohnke) 
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126k  Computer  Science.   Quantum  Statistics.  This  replaces  problem 

specification  60065.   (L.  D.  Fosdick) 

1265  Zoology.  Rotifer  Population  Dynamics.   This  is  to  replace 
problem  specification  730UU.   (Charles  E.  King) 

1266  Computer  Science.   ILLIAC  III  PAU  Simulation.  This  problem 
specification  number  is  to  be  used  in  the  simulation  of  the  Pattern  Articulation 
Unit  of  ILLIAC  III.  The  simulation  will  be  used  in  the  ILLIAC  III  simulator 
and  will  be  used  to  check  the  design  of  the  control  logic.   (R.  T.  Borovec) 

1267  T     Electrical  Engineering.  Theoretical  Solution  of  Luneberg 
Lens.  This  is  to  replace  problem  specification  7NO7U.   (William  A.  Imbriale) 

1273  Civil  Engineering.   Shallow  Jet.   The  flow  field  of  a  shallow 

submerged  water  jet  is  to  be  investigated.   In  some  tests  a  solid  fixed  boundary 
will  be  far  below  the  free  surface;  in  others  a  solid  boundary,  either 
horizontal,  or  sloping  slightly  downstream  will  be  placed  close  enough  to  the 
free  surface  to  influence  the  flow  patterns .  The  nature  of  the  velocity 
distributions,  discharge,  momentum  and  energy  fluxes  will  be  deduced  from 
the  experimental  measurements.   (Maxwell) 

1277     T     Civil  Engineering.  Effect  of  Rainfall  on  Surface  Runoff.  This 
is  to  replace  problem  specification  5D018  on  the  709^ ■   (Ben-Zvi) 

1280  Civil  Engineering.   Behavior  of  Tunnels  in  Granite.  A  study 

of  the  behavior  of  lined  and  unlined  tunnels  in  granite  under  dynamic  loading. 
(Michael  Kimura) 

1281  State  Water  Survey.   Stream  Flow  Variability.  This  is  to 
replace  problem  specification  58036.   (Robert  Sinclair) 

1282  Civil  Engineering.   Prestressed  Concrete  Reactor.   Discrete 
element  models  are  being  used  for  the  elastic  analysis  of  prestressed  concrete 
reactor  vessels.   The  equilibrium  equations  are  generated  in  the  computer.   The 
resultant  set  of  algebraic  simultaneous  equations  are  solved  by  an  elimination 
process.   (Bijan  Mohraz) 
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128U  Mechanical  Engineering.  ARI  Natural  Convection  Studies.  The 

computer  will  be  used  for  the  various  computational  and  data  reduction  tasks 
associated  with  a  study  of  natural  convection  heat  transfer  from  large  vertical 
surfaces.   (C.  0.  Pedersen) 

1285  Nuclear  Engineering.  Absorption  Coefficients.   Calculation  of 
X-  and  Gamma-Ray  absorption  coefficients  for  materials  for  which  experimental 
measurements  have  not  been  made;  calculation  of  absorption  for  various  geometries 
(Wearing) 

1286  T     Aeronautical  and  Astronaut ical  Engineering.  Aerodynamics  of 
Finite  Oscillation  Wings.   This  is  to  replace  problem  specification  7NO58 . 
(A.  G.  Bennett) 

1287  Civil  Engineering.  Analysis  of  Prestressed  Concrete  Reactor 
Vesels.   This  is  to  replace  problem  specification  7^039*   (W.  C.  Gustafson) 

1289  Astronomy.   Distortion  of  the  Galaxy.  The  Galaxy  is  distorted 
by  gravitational  interaction  with  two  nearby  galaxies.  The  nature  of  the 
distortion  depends  strongly  on  the  distribution  of  mass  in  the  Galaxy. 
Possible  mass  models  for  the  Galaxy  are  a  highly  flattened  oblate  spheroid 

or  a  flat  disk,  in  which  the  outer  regions  become  distorted.  The  distortion 
for  these  models  will  be  calculated.   (E.  S.  Avner) 

1290  Astronomy.   Distribution  of  Planetary  Nebulae  in  the  Galaxy. 
A  detailed  study  of  stellar  and  nebular  atmospheres  is  being  undertaken  in 
which  electron  velocity  distributions  are  calculated  in  model  atmospheres 
and  the  resulting  electronically  excited  radiation  is  calculated. 

(Julius  H.  Cahn) 

1293  State  Water  Survey.   Seasonal  Low  Flows.   To  provide  monthly, 

quarterly,  semi-annual,  and  annual  low  flows  of  Illinois  streams,  using 
daily  discharge  data  from  200  stream  gaging  stations  in  Illinois.  The  results 
will  provide  for  water  quality  minimum  design  and  aid  in  design  of  side- 
channel  reservoirs  for  water  supply.   (Robert  Sinclair) 
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129^4-  Bureau  of  Economic  and  Business  Research.  Forecasting  U.  S. 

Economy.  Multivariate  methods  will  be  used  to  establish  relationships  needed 
for  forecasting  changes  in  a  complex  system.   Single -equation  regressions  will 
be  derived  for  a  number  of  important  variables.  Alternative  models  will  be 
tested  to  determine  forecasting  accuracy  and  to  resolve  problems  encountered 
in  their  use.   The  best  of  the  annual  models  will  then  be  adapted  for 
quarterly  projections,  and  promising  variants  will  again  be  put  through  a 
series  of  tests  to  evaluate  their  merits  in  different  forecasting  situations. 
(V.  Lewis  Bassie) 

1295  Bureau  of  Economic  and  Business  Research.   Survey  of  Financial 
Characteristics .   This  research  is  concerned  with  the  analysis  of  the 
financial  characteristics  of  consumers  in  relation  to  response  and  nonresponse 
errors.  The  computer  system  will  be  used  primarily  to  fit  multi-variate 
regression  equations  to  the  data;  it  is  also  expected  that  simple  frequency 
counts,  cross-classifications,  and  chi-square  tests  will  be  run.   (H.  Guthrie) 

1296  Marketing.  Emotional  Tone  of  Radio  Advertisements.   Investi- 
gation of  attitudinal  and  behavioral  consequences  of  radio  commercials  of 
different  affective  tones.   (Terry  Vavra) 

1297  Education.   Identification  of  Topics  in  the  Field  of  Philosophy 
of  Education.  Having  scanned  1,600  items  in  the  field  of  Philosophy  of 
Education,  it  is  now  proposed  to  put  these  on  IBM  cards  in  order  to  facilitate 
retrieval  for  use  by  teachers  and  researchers  in  the  field  of  Philosophy  of 
Education.   (Broudy) 

1303  Civil  Engineering.  Photogrammetric  Quality  of  Television 

Imageries,   (a)  Curve  fitting  -  determination  of  distortion  curves  for 
television  pictures;  and  (b)  Geometric  calibration  of  TV  systems  -  determination 
of  equivalent  focal  length  and  position  of  principal  point  using  collinearity 
condition  equations.   (This  project  is  supported  by  grant  from  University 
Research  Board.)   (K.  W.  Wong) 

1305  Zoology.   Computer  Taxonomy.  This  is  to  replace  problem 

specification  5905^.   (Eades) 
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1306  Animal  Science.   DSAC  Beef  Cattle  Breeding  Project.   Analysis 
of  twenty  years  of  data  from  the  Dixon  Springs  Agricultural  Center  beef  cattle 
breeding  project  to  evaluate  growth  curves ,  effect  of  age  of  dam,  selective 
progress,  genetical  correlations  and  heritabilities .   (T.  R.  Batra) 

1307  Computer  Science.  Association  Processing  Simulator.  A 
simulator  will  be  written  for  a  machine  which  stores  all  data  and  programs  in 
the  form  of  binary  relations,  and  performs  operations  on  this  set  of  relations. 
The  simulator  will  be  useful  for  processing  many  forms  of  data,  but  will  be 
used  for  pattern  recognition  studies  in  conjunction  with  the  ILLIAC  III  project, 
Pictures  will  be  represented  as  a  set  of  simple  forms  joined  by  positional 
relations.   (J.  P.  Fornango) 

1308  T     Civil  Engineering.   Optimal  Geometrical  Configurations  for 
Roof  Trusses.  This  is  to  replace  problem  specification  790&1  on  the  709^- 
(Harry  Jones) 

1309  Electrical  Engineering.   Tone  Analysis.   Analysis  of  musical 
tone  data  contained  on  digital  tapes.   Data  originates  from  Coordinated  Science 
Laboratory  computer  system.   (James  Beauchamp) 

1310  Materials  Research  Laboratory.  Band  Structure  Calculations. 
Model  potentials  for  heavy  atoms  will  be  computed.   In  order  to  take  account 
of  relativistic  effects,  numerical  integration  of  Dirac  equation  will  be 
performed.  Model  potentials  so  obtained  can  be  used  for  improved  band 
structure  calculations.   (Giuseppe  Pastori) 

1312     T     Chemistry  and  Chemical  Engineering.   X-ray  Diffraction  Studies 
of  Boron  Hydrides.   Same  as  problem  specification  77038.   (L.  J.  Todd) 

1319  Theoretical  and  Applied  Mechanics.   Annular  Conduit  Flow 

Analysis.  Velocity  distribution  and  friction  of  turbulent  flow  in  eccentric 
annular  conduit  to  be  developed  via  application  of  accepted  velocity  profile 
functions  along  normals  to  isovel  contours  as  found  from  solutions.  Cut  and 
try  procedures  will  be  used  to  find  normals.   (J.  M.  Robertson) 
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1320  T  Electrical  Engineering.  Capacitance  Between  Conducting  Spheres. 
The  problem  is  to  determine  the  charge  division  between  them  on  contact  and  the 
forces  on  them  after  contact  is  broken,   (John  Adam) 

1322  T     Aeronautical  and  Astronaut ical  Engineering.  Kinetic  Theory 
Approach  to  Hypersonic  Flow  Problems.   The  aerodynamic  characteristics  of  a 
spherical  body  flying  at  hypersonic  speeds  in  a  rarefied  gas  are  solved  by 
using  the  full  formulation  of  the  kinetic-theory  of  gases.   The  governing 
equation  is  a  non-linear  mult i- dimensional  integral  equation  which  is  solved 
by  the  method  of  successive  iterations.  The  mult i- dimensional  integrals 
encountered  in  the  above  procedure  are  to  be  evaluated  by  a  Monte  Carlo 
numerical  integration  scheme.   (Bernard  Sindermann) 

1323  Office  of  Instructional  Resources.  Test  Analysis.   This  is 
to  replace  problem  specification  7D025.   (Richard  E.  Spencer) 

132^     T     Aeronautical  and  Astronaut ical  Engineering.   Random  Material 
Properties.   The  problem  is  to  study  random  response  of  any  structure  due  to 
random  material  properties.   (John  S.  Kirby) 

1325  Psychology.   Checking  Out  Webber  on  the  360/75 •   Converting  and 
code-checking  various  709^+  programs  on  the  3&0/75  with  the  free  hour  available. 
(Webber) 

1326  T     Theoretical  and  Applied  Mechanics.  Energy-Method  Analysis  of 
Effect  of  Transverse  Bending  Load  on  a  Box-Beam  Bracket  with  Ends  Restrained 
from  Warping.   The  problem  focuses  on  a  method  of  calculating  the  effect  of 
torsion-bending  on  the  redundant  forces  and  moments  in  a  statically 
indeterminate  structure  composed  of  short.,  heavy  box-beam  sections.   The  ends 
of  the  bracket  will  be  constrained  from  warping.  The  analytical  solution  will 
determine  the  unknown  forces  and  moments  at  the  fixed  ends,  using  three 
equations  of  equilibrium  and  three  additional  equations  involving  three 
redundants.   The  resulting  six  simultaneous  equations  will  be  solved  using 
either  the  elimination  method  or  the  Gauss- Jordan  method,  Finally ,   an  attempt 
will  be  made  to  replace  the  relatively  complicated  non-linear  terms  for 
torsional  stiffness  and  torsion-bending  in  the  previous  solution  by  simpler, 
approximate  expressions.  A  computer  program  based  on  either  the  elimination 
method  or  the  Gauss-Jordan  method  will  again  be  used  to  solve  the  simultaneous 
equations.   (Frederick  A.  Smith) 


1327     T     Theoretical  and  Applied  Mechanics.   Scattered  Light  Photo- 
elasticity.   Photoelasticity  is  a  means  of  determining  the  stresses  in 
structures  through  means  of  light  and  optics.   The  prime  problem  here  is 
to  first  obtain  the  data  and  then  reduce  it.   Reducing  the  data  entails 
plotting  certain  parameters;  by  means  of  a  least  squares  curve  fit  and 
then  differentiating  this  same  curve.   (John  Martin) 

1335  Aeronautical  and  Astronautical  Engineering.   Plate  Vibration 

by  Finite  Element  Method.  This  is  the  same  as  problem  specification  7009^. 
(A.  R.  Zak) 

1338     T     Agronomy.   Crop  Yield  Treads.   This  is  to  replace  problem 
specification  67IOI.   (Charles  J.  Frazee) 

13^-0  Horticulture.   Effect  of  Environment  on  Sweet  Corn.   I  would 

like  a  new  number  to  replace  the  one  automatically  cancelled  January  1,  1968 . 
(Charles  Y.  Arnold) 

13^3  T  Zoology.  Tooth  Size  Selection  in  Mus.  This  is  to  replace 
problem  specification  79097-   (Pinkham) 

13^5  Physics.   Nuclear  Charge  Distribution  Analysis.   This  is  to 

replace  problem  specification  79060 .   (D.  G.  Ravenhall) 

13^-8  Astronomy.   Stellar  Space  Velocities.   Determination  of  stellar 

space  velocities  as  function  of  stellar  composition.  Input  data  includes 
proper  motions,  radial  velocities,  apparent  magnitudes,  and  luminosities. 
(Kenneth  Yoss) 

13^9  Psychology.   Psychology  100  Subject  Pool.   Replacing  old 

problem  specification  number  7803O .   (Webber) 

1351  Physics.   Three  Body  Reactions.   Same  as  problem  specification 

6NOU8.   (James  S.  Allen) 
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1353  Aeronautical  and  Astronaut ical  Engineering.   Damping  Character- 

istics of  Stiffened  Panels.  The  problem  consists  of  a  study  into  the  response 
and  damping  characteristics  of  a  stiffened  panel   The  study  involves  an 
empirical  investigation  correlated  with  an  analytical  analysis.   The  analytical 
analysis  requires  the  solution  of  the  governing  equations  for  the  panel  for 
the  resonant  frequency  by  an   iterative  procedure.   The  size  of  the  problem 
requires  that  this  iterative  procedure  by  programmed.   (C,  E.  French) 

1354-  Physics,   Nuclear  Cross  Sections.   Same  as  problem  specification 

6NO6U.   (R.  A.  Hoff swell) 

1355  Marketing.   Negro  Roles  in  the  Mass  Media  of  Communication. 

A  content  analysis  of  negro  roles  found  in  the  mass  media  of  communication 
during  the  years  of  ItykG .    1956 ,  and  1965-   (H,  H.  Kassarjian) 

1358  Marketing.   Correlates  of  Active  Information  Seeking.   The 
role  of  personality,  risk,  nature  and  number  of  choices,  and  complexity  of 
the  problem  are  evaluated  in  relation  to  information  seeking  behavior  of 
consumers.   (Joel  B.  Cohen) 

1359  Materials  Research  Laboratory.   Crystal  Growth  Rates.   This 
problem  pertains  to  a  project  concerned  with  the  growth  of  crystals  in  glass 
systems,  and  involves  fitting  a  theoretical  curve  to  the  data..  The  data  are 
experimental  measurements  of  the  growth  rate  of  lead  borate  crystals  from  a 
melt  at  temperatures  below  that  of  the  liquidus .   (C.  G.  Bergeron) 

1360  Computer  Science.   Q-R  Algorithm,   This  project  concerns 
putting  into  operation  a  subroutine  for  executing  the  Q-R  algorithm  to  compute 
eigenvalues  of  a  nonsymmetric  matrix.   It  also  includes  the  running  of  a 
number  of  tapes  on  assorted  matrices  to  obtain  information  about  accuracy  of 
the  program.   It  is  expected  that  upon  completion  of  this  project,  this 
subroutine  would  be  incorporated  into  the  subroutine  library.   (L.  D.  Fosdick) 
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136l  Physics.   Analysis  of  Fissile  Element  Cross  Sections.   The 

work  proposed  here  has  as  its  basic  aim  the  development  of  a  group  of 
computer  programs  which  should  "become  useful  for  the  large  scale  analysis 
and  evaluation  of  neutron  resonance  cross  sections  at  Brookhaven  National 
Laboratory  and  possibly  at  other  installations  or  by  experimental  groups 
from  which  the  data  originate.   Specif ically,  work  in  the  following  areas 
is  proposed:   (l)  An  extension  of  the  existing  programs  TANDEM  and  CODILLI, 
to  provide  for  the  simultaneous  fitting  of  fission,  capture,  and  total  cross 
sections,  or  of  any  pair  of  cross  sections;  special  attention  will  be  devoted 
to  make  the  codes  useable  for  a  range  of  resolution  functions,  and  to  treat, 
for  example,  transmission  data  with  more  than  one  sample  thickness  in  an 
efficient  manner.   (2)  Development  of  a  special  program,  based  directly  on 
the  use  of  complex  arithmetic,  to  determine  directly  the  complex  partial 
fission  widths.   (3)  Study  of  recent  developments  concerning  the  procedures 
for  accelerating  convergence  in  least  square  or  other  optimization  techniques, 
and  implementation  of  useful  devices  in  the  programs,  (k)    Fitting  of  selected 
experimental  data,  which  are  of  current  interest  and  where  the  evaluation 
could  complement  other  current  work  at  BNL,  ORNL,  or  other  installations. 
(F.  T.  Adler) 

1363     T     Civil  Engineering.   Probability  of  Failures  of  a  Single  Degree 
of  Freedom  System.  This  is  to  replace  problem  specification  6D010. 
(Hsueh-Sheng  Tsao) 

136U     T     Civil  Engineering.   Calendar  Day  CPM.   Determination  of  CPM 
schedules  in  terms  of  calendar  dates.   Efficiency  tables  will  be  used  for 
the  different  types  of  operations.   (Joseph  T.  Hoepp) 

1366  Civil  Engineering.   Beam  and  Slab  Behavior.   The  problem  is 

to  study  what  changes  in  steel  percentage  and  depth  must  be  made  in  a 
concrete  beam  or  slab  when  the  steel  strength  is  changed.   The  two  beams 
are  to  have  the  same  deflection  at  a  given  design  level.   Variations  in 
the  design  level,  concrete  and  steel  strengths,  and  the  ratio  of  steel 
depth  to  total  depth  must  be  considered.   (C.  Hofmayer) 
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1375     T     Chemistry  and  Chemical  Engineering.   Optimum  Boundary 
Control  of  Distributed-Parameter  Hyperbolic  Systems.   This  is  to  replace 
problem  specification  700^0 „   (R.  A,  Schmitz) 

1378  Soil  Conservation  Service.  Hydraulic,  Hydrology,  and  Economic 

Analysis.  This  replaces  problem  specification  5200^4-.   (Owen  Lee) 

1381  T     Civil  Engineering.   Stochastic  Analysis  of  Rainfall-Runoff 
Process.   Same  as  problem  specification  66002  „   (T.  Prasad) 

1382  Computer  Science.  Resolution  in  Automated  Theorem  Proving. 
This  time  will  be  used  to  compare  methods  of  choosing  sets  of  support  in 
automated  theorem  proving  by  resolution.   See  (l)  Robinson,  J.  A.,  "A  Machine- 
Oriented  Logic  Based  on  the  Resolution  Principle,"  JACM,  Vol.  12  (1965), 

pp.  23-Ul;  (2)  Henschen,  L.  J.,  "Some  New  Results  in  Automated  Theorem 
Proving"  (Master's  thesis),  University  of  Illinois,  1968 .   (L.  J.  Henschen) 

1384  Civil  Engineering.   Probabilistic  Aspects  of  Structural 

Mechanics  Relevant  to  Structural  Safety.  This  study  is  concerned  with  the 
development  of  concepts  and  methods  of  probabilistic  structural  mechanics 
and  dynamics  that  are  relevant  to  the  prediction  and  evaluation  of  safety 
and  reliability  of  structures  and  structural  systems.  Aside  from  developing 
general  concepts  for  the  measurement  of  structural  safety,  studies  aimed  at 
specific  applications  include  the  following:   (l)  the  evaluation  of  hazard 
against  strong-motion  earthquakes;  (2)  the  development  of  models  for 
predicting  fatigue  life  expectancy  of  highway  bridges;  and  (3)  the  develop- 
ment of  models  for  the  prediction  of  failure  probabilities  of  general 
indeterminate  systems.   (A.H.S.  Ang) 

1388  General  Engineering.   Investigations  into  Mathematical 

Programming.  Mathematical  programming  (linear  and  non-linear).   (Krug) 

1390  Astronomy.   Studies  of  Gaseous  Nebulae,   The  computer  will 

be  used  to  analyze  spectra  and  derive  physical  parameters  (i.e.,  temperatures, 
densities,  radial  velocities,  etc.)  of  gaseous  nebulae  and  their  central 
stars.   Theoretical  models  of  the  nebulae  to  compare  with  the  observational 
data  will  also  be  determined.   (James  Kaler) 
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1391  Civil  Engineering.   Design  of  Structural  Systems.   This 
replaces  problem  specification  76035  •   (L.  T.  Boyer) 

1392  T     Materials  Research  Laboratory.   Noble  Gas  Crystals.   This 
is  the  same  as  problem  specification  65021.   (Ralph  Simmons) 

1393  T     Theoretical  and  Applied  Mechanics.   Dynamic  Characteristics 

of  Photoelastic  Materials.   The  computer  will  be  used  for  numerical  integration 
of  acceleration-time  data  and  other  necessary  calculations  for  the  determination 
of  the  dynamic  stress  strain  curves,  the  dynamic  modulus  of  elasticity,  and 
the  dynamic  stress  fringe  constants  of  various  photoelastic  materials. 
(Marvin  Janssen) 

1395  T     Theoretical  and  Applied  Mechanics.   Creep  of  Viscoelastic 
Materials.  A  curve  fitting  routine  for  determining  material  constants  of 
viscoelastic  materials  represented  by  linear  and  nonlinear  viscoelastic 
models.   (R.  L.  Brown) 

1396  T  Theoretical  and  Applied  Mechanics.  Natural  Modes  of  Vibration 
of  Shells  of  Revolution.  The  general  equations  of  equilibrium  of  anisotropic 
shells  of  revolution  were  derived.  A  solution  of  the  form 


U  -  [U  (x)cos(nQ)  +  U2(x)sin(n0)]eiwt 
V  =  [V  (x)cos(n0)  +  V2(x)sin(n0)]eiwt 
W=  [W  (x)cos(nG)  =  W2(x)sin(n0) ]e1Wt 


was  assumed,  where  U,  V,  W  is  the  displacement  field.   This  assumed 
displacement  is  substituted  into  the  equilibrium  equations,  and  a  set  of 
six  linear  differential  equations  is  generated.   These  six  equations  plus 
the  boundary  conditions  are  used  to  derive  the  frequency  equation  of  the 
shell.  The  numerical  method  of  finite  difference  will  be  used  to  arrive 
at  the  frequency  equation.   From  the  frequency  equation  the  natural 
frequencies  of  the  shell  are  easily  obtained.   In  order  to  simplify  the 
use  of  the  finite  difference  procedure,  the  use  of  the  computer  will  be 
required.   (Jerry  Stoneking) 
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1398  Theoretical  and  Applied  Mechanics.  Fatigue  of  Hard  Steels. 

The  main  problem  is  the  study  of  the  fracture  properties  of  hard  steels. 
The  computer  will  be  used  to  obtain  a  least  squares  fit  of  fatigue  data 
such  as  a  fatigue  life  vs..  strain  level  or  stress  level  plot.  Also  a 
numerical  calculation  of  the  area  under  a  hysteresis  loop  is  necessary. 
Finally,  the  computer  will  be  used  to  calculate  different  values  of 
temperature  compensating  factors  for  the  steels  used.   (R.  Landgraph) 

1^01     T     Microbiology.   Calculation  of  Amino  Acid  Analysis  Data. 
This  program  enables  the  computation  of  amino  acid  analysis  data  from 
the  Beckman  Spinco  Amino  Acid  Analyzer  using  the  HW,  hand  calculation 
method.   The  program  is  divided  into  two  parts  so  as  to  convert  the 
analytical  data  from  the  amino  acid  analyzer  into  several  useful  forms. 
The  first  part  calculates  the  amino  acid  analysis  to  protein  hydrolyzates 
and  the  second  part  calculates  the  partial  specific  volume  of  the  protein- 
(E.  W.  Voss) 

1404     T     Chemistry  and  Chemical  Engineering.   Flow  Around  a 
Circular  Cylinder.   This  is  to  replace  problem  specification  7N10U. 
(Jaime  Santos  Son) 

1^05  Civil  Engineering.  Effect  of  Raindrop  Impact  on  Sheet  Flow, 

Same  as  problem  specification  79H5  *   (H.  G.  Wenzel) 

IU06  Civil  Engineering.    Stereometric  Systems.  This  project 

deals  with  investigations  of  the  precision  of  stereometric  cameras  in 
their  application  to  close-range  engineering  work.   (H.  M.  Karara) 

IU09     T     Aeronautical  and  Astronautical  Engineering,  Finite  Element 
Analysis  of  a  Thermoviscoelastic  Solid  Propellent.   The  problem  will  make 
use  of  a  finite  element  analysis  to  analyze  the  stresses  and  deformations 
of  axisymmetrical,  rheologically  simple,  thermoviscoelastic  materials. 
(Ernest  T.  Lovell) 
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1^-10  Zoology.   Analyses  of  Mammalian  Social  Behavior.   Standard 

tests,  i.e.,  chi  square,  analysis  of  variance,  intercorrelations,  some 
sequential  analyses  to  be  used  to  analyze  mammalian  social  behavior. 
(Dr.  E.  M.  Banks) 

lUlU  Animal  Science.   Calculations  of  Amino  Acid  Concentrations. 

The  computer  time  will  be  used  to  calculate  the  concentration  of  specific 
amino  acids   in  a  sample  processed  by  an  automatic  amino  acid  analyzer. 
(Condon) 

1^18  Materials  Research  Laboratory.  High  Temperature  Expansions. 

The  program  evaluates  the  nth  order  term  in  the  high-temperature  expansions 
of  the  Ising  and  Heisenberg  Hamiltonians .   (M.  A.  Moore) 

ll+20  Astronomy.   Correlation  of  K-line  Absolute  Magnitudes  with 

Abundance.   The  difference  between  the  trignometric  absolute  magnitude  and 
the  absolute  magnitude  determined  from  K-line  widths  will  be  correlated  with 
CN-anomaly,  ultra-violet  excess  and  the  iron-to-hydrogen  ratio  abundance 
parameter.   (Kenneth  Yoss) 

1^21  Health  Service.   Pathogenic  Factors  in  the  Etiology  of  Trench 

Mouth.   The  study  is  designed  to  evaluate  and  determine  the  pertinence  and 
validity  of  factors  considered  etiologic  to  or  to  effect  the  course  of  the 
oral  disease  known  as  Trench  Mouth  or  Necrotizing  Ulcerative  Gingivitis 
(N.U.G.) .   (Robert  L.  Hass) 

1^-22  T  Aeronautical  and  Astronaut ical  Engineering.  Calculation  of 
Decay  of  Detonation  Waves.  Calculation  of  gas  properties  behind  shock  and 
detonation  waves  of  varying  strength.   (R.  A.  Strehlow) 

1^23  Agronomy.   Amino  Acid  Analyzer  Computations.   To  convert 

Amino  Acid  Analyzer  readings  for  samples  of  unknown  composition  into 
meaningful  measures  of  amino  acid  content  for  each  of  18  amino  acids 
commonly  found  in  corn.   (Carmer) 

1^2^  Health  Education.   University  of  Illinois  Anti- Smoking 

Education  Study.  Least  squares  analysis  of  smoking  status  survey. 
(W.  H.  Creswell) 
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IU29  Civil  Engineering.   Decision  Tables  for  AISC  Specifications. 

The  problem  consists  of  writing  decision  tables  for  the  AISC  specifications, 
checking  their  correctness  and  evolving  a  workable  program  of  using  them. 
(S.  J.  Fenves) 

1U3O     T     Aeronautical  and  Astronautical  Engineering.   Viscoelastic 
Dynamics.  The  effect  of  a  material  being  viscoelastic  in  shear  on  wave 
propagation  in  a  media  is  examined.   Complex  algebra  and  double  precision 
routines  will  be  used.   (Curtis  Vail) 

1^31  Music.  Analysis  and  Synthesis  of  Musical  Sounds.   Programming 

of  digital-to-analog  and  analog-to-digital  conversion  systems  for  processing 
musical  sounds  employing  the  1800  soon  to  be  installed  as  an  intermediate 
link  to  the  36O .   This  to  be  followed  by  the  writing  of  programs  for  wave 
form  synthesis  and  analysis  and  the  generation  of  musical  sounds. 
(L.  A.  Hiller) 

1^32  Civil  Engineering.  Evaluation  of  Bridge  Deflection  Criteria. 

Use  of  STRESS  and  POST  languages  and  FORTRAN  subprograms  to  design  highway 
bridges  for  various  deflection  criteria.  Use  of  dynamic  response  programs 
to  evaluate  effect  of  flexibility.   (R.  N.  Wright) 

1^3^-     T     Physics.   Far  Infrared  Data  Analysis.   Data,  from  an 
experiment  in  which  superconductors  are  studied  using  far  infrared  (100  to 
1000  microns)  radiation,  will  be  analyzed.   (R.  E.  Harris) 

1^36  Materials  Research  Laboratory,   Optical  Constants  and 

Dispersion  Relations ,  This  is  to  replace  problem  specification  5NOU6. 
(F.  C.  Brown) 

1^-37     T     Chemistry  and  Chemical  Engineering.   Nonideal  Mixing  in 
Chemical  Reactors.   Same  problem  as  709^  problem  specification  70033 • 
(R.  A.  Schmitz) 
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lAi+3  Statistical  Service  Unit  Administration.   Administrative  Research. 

We  intend  to  use  the  available  compilers  and  library  to  obtain  results  and 
reports  of  a  statistical  nature.   These  provide  important  contributions  to  the 
process  of  analyses  and  decisions  on  administrative  problems  of  the  University. 
(C.  R.  Thomas) 

lUU4  Agronomy.   Statistical  Analysis  of  Agronomic  Research  Data. 

FORTRAN  IV  programs  developed  in  the  Agronomy  Statistical  Laboratory  will  be 
used  to  perform  statistical  analyses  on  research  data  of  various  types  presented 
to  the  laboratory  by  members  of  the  Agronomy  Department.   (Carmer) 

lM+5     T     Materials  Research  Laboratory.   Field  Ion  Microscopy  and 
Radiation  Damage.   To  calculate  the  ionization  width  and  ion  current. 
(Huaching  Tong) 

11+U6     T     Physics.   Critical  Indices.  A  study  of  the  critical  behavior 
of  the  classical  anisotropic  Heisenberg  ferromagnet.   (David  Jasnow) 

lkkj  Materials  Research  Laboratory.   Radiation  Damage.   To  study 

energies  of  migration  of  point  defects  in  radiation  damaged  solids. 
( David  Saul) 

ikkQ  Computer  Science.  Linear  Programming  for  ILLIAC  IV.  Testing 

of  linear  programming  codes  for  ILLIAC  IV.   Primary  use  of  360/75  will  be 
the  verification  of  solutions  obtained  via  new  codes  which  will  run  on 
ILLIAC  IV  simulator  in  the  B  5500  machine.   (I.  W.  Marceau) 

1UU9     T     Theoretical  and  Applied  Mechanics.  Buckling  of  Orthotropic 
Plates.   The  problem  to  be  solved  is  that  of  buckling  of  generally 
orthotropic  plates  with  various  applied  loads  and  boundary  conditions.  The 
analysis  is  based  on  the  second  variation  method  of  energy  methods.   The 
Lagrange  multiplier  technique  is  used  to  find  the  minimum  of  a  function  of 
several  variables  subjected  to  side  constraints.  The  computer  will  be  used 
to  find  roots  of  determinates  in  order  to  obtain  upper  and  lower  bounds  of 
the  buckling  load.   (H.  R.  Fraser) 
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1^+50  Physics.  Numerical  Solution  of  Particle  Solution  Theory. 

This  is  to  replace  problem  specification  79078 .   (Jon  Wright) 

1^-51     T     Theoretical  and  Applied  Mechanics.   Random  Data  Processing. 
Random  data  processing  programs  are  to  obtain  data  correlations. 
(Richard  W.  Kanazawa) 

1^+53  Agricultural  Economics.  Experimental  Farm  Record  Processing. 

This  is  to  replace  problem  specification  6103^-.   (Mueller) 

1^5^  Civil  Engineering,   Reliability  Studies.  This  is  to  replace 

problem  specification  5N009»   (S.  A.  Haider) 

1^55     T     Physics.   Regge  Pole  Fits  to  High  Energy  Data.  An  attempt 
will  be  made  to  fit  pi  and  K  meson  photoproduction  data  with  a  Regge  pole 
model  in  order  to  study  the  conspiracy  hypothesis  and  to  test  the  SU(3) 
relationship  between  pi  and  K  scattering.   (R.  A.  Miller) 

IU56  Civil  Engineering.   Oxygen  Relationships  in  Small  Streams. 

It  is  planned  to  define  the  relative  importance  of  atmospheric  reaeration, 
photosynthesis,  biological  oxidation,  sedimentation  and  benthal  deposits  by 
detailed  mass  balance  studies  of  sections  of  a  small  stream.  An  attempt 
will  also  be  made  to  correlate  the  magnitude  of  these  sources  and  demands 
upon  the  oxygen  level  in  the  stream  with  the  various  factors  that  may 
influence  them.  These  would  include  stream  loading,  flow,  velocity,  depth, 
temperature,  light  and  possibly  others.   (John  H.  Austin) 

1^-57     T     Electrical  Engineering,  Analysis  of  Noise  Correlation  Data. 
The  experimental  properties  of  a  given  noise  source  will  be  used  in 
predicting  the  correlation  after  processing  in  two  separate  channels . 
(W.  E.  Rodgers) 
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1^58  Education.   Chicago  Puerto  Rican  Study.   The  educational 

problems  of  20  Puerto  Rican  youths  in  eighth  grade  are  being  studied  by 
observation,  interview,  and  questionnaire.   The  Puerto  Rican  youths, 
their  households,  peers,  and  teachers  are  being  studed  through  a  four 
month  period  with  focus  on  events,  properties,  behaviors,  attitudes  and 
concepts  relevant  to  the  educational  issues  that  arise  during  that  time. 
(Burnett) 

1^59     T     Chemistry  and  Chemical  Engineering.   Stability  of  an 
Adiabatic  Tubular  Reactor  with  Non-Adiabatic  Recycle.   It  is  desired  to 
find  designs  for  an  adiabatic  tubular  reactor  with  a  non-adiabatic  recycle 
line  such  that  the  following  situations  can  be  observed  experimentally: 
(l)   a  unique  unstable  steady  state  leading  to  a  limit  cycle;  and  (2)  three 
steady  states,  two  of  which  are  unstable.   (R.  A.  Schmitz) 

lU60  Computer  Science.   The  POOL  System.   Development  and  use  of 

the  POOL  System.  The  System  ( l)  allows  a  user  to  create  a  new  list,  add 
to  and  existing  list,  edit  an  existing- list;  (2)  generates  wiring  instructions 
for  the  user;  (3)  processes  (sort/merge)  instructions  and  forms  an  ordered 
list;  and  (h)    prints  user  errors.   (Paul  Krabbe) 

1463  Anthropology.  Analysis  of  Archaeological  Material  from 

Montaga  Cave,  South  Africa.  Manipulation  of  dimensional  and  qualitative 

data  from  stone  tools  for  descriptive  and  analytical  purposes.   (Charles  Keller) 

1^70     T     Aeronautical  and  Astronaut ical  Engineering.   Supersonic 
External  Burning  Ramjet.   Performance  calculations  for  theoretical  model 
of  an  external  burning  ramjet.   (Hughes) 

1^71     T     Electrical  Engineering.   Capacitive  Cross  Coupling  in  Memory 
Arrays.   The  capacitance  between  word  and  bit  lines  in  a  memory  array  causes 
interaction  between  signals  on  the  bit  lines.   The  study  of  this  effect  will 
be  helpful  in  determining'  the  optimum  package  design  and  the  required  ratio 
between  "one"  and  "zero"  amplitudes  of  the  memory  element.   The  study  will 
be  performed  using  a  magnetic  memory  element  called  Twistor.   (J.  M.  Barrett) 
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1^72  Special  Education.  Analysis  of  Preschool  Achievement  Data. 

Analysis  of  preschool  achievement  data.   (Ernest  Washington) 

IU7I+     T     Chemistry  and  Chemical  Engineering.   Chemical  Reaction  in 
Nonsimilar  Laminar  Boundary  Layers,   This  is  to  replace  problem  specification 
70050.   (R.  C.  Lindberg) 

1^75     T     Materials  Research  Laboratory.   Thermal  Conductivity.   Data 
reduction  for  experiment  to  measure  the  thermal  conductivity  of  liquid 
helium  near  the  lambda  and  critical  points.   (Loren  Weaver) 

1U76     T     Aeronautical  and  Astronautical  Engineering.   Linearly  Loaded 
Delta  Wing.  The  problem  will  be  to  eliminate  the  singularities  which  occur 
in  the  mathematical  description  of  the  downwash  generated  by  a  triangular 
wing  which  is  divided  into  a  set  of  smaller  triangles  each  with  the  pressure 
varying  linearly  on  it.   Numerical  integrations  are  necessary  to  calculate 
the  downwash.   (Joseph  W.  Flaig) 

ik'jQ  Industrial  Administration .  Markovian  Team  Decisions.  A  set 

of  problems  related  to  management  control  of  organizational  activities  is 
considered  in  this  project,  For  this,  several  programs  need  to  be  developed 
in  order  to  create  input  data  representing  the  activity  levels  of  the 
organization  under  the  assumption  of  Markovian  steady  states.   The  final 
data  are  processed  by  using  a  linear  programming  program  available  with  the 
IBM  360/75.   (Ho  Hinomoto) 

1^-79  Chemistry  and  Chemical  Engineering.   Vibrational  Energy 

Transfer .   This  is  to  replace  problem  specification  70101°   (J.  To  Yardley) 

ikQO  T     Materials  Research  Laboratory.  Free  Energy.  This  replaces 

problem  specification  7N093 .   (H.  A,  Blackstead) 

ikQl  Economics.   Macroeconomic  Stabilization  Models .  This  is  to 

replace  problem  specification  76060 .   (Franklin  R,  Shupp) 
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1483     T     Chemistry  and  Chemical  Engineering.   Flow  Around  a  Cylinder. 
This  replaces  problems  specification  7N023.   (Jaime  S.  Son) 

1^84     T     Animal  Science.   Program  Conversion  From  709^  "to  360 .  Use  of 
free  time  offered  by  the  Department  of  Computer  Science  to  acquaint  users 
with  System/360.   (H.  W.  Norton) 

IU85  Psychology.   Communication,  Cooperation,  and  Negotiation  in 

Culturally  Heterogeneous  Groups.  This  research  project  seeks  to  identify 
culturally  critical  concepts  and  behaviors  which  are  likely  to  affect  inter- 
personal relations  and  task  performance  in  culturally  heterogeneous  groups. 
( Summers) 

i486     T     CIC  Biometeorology  Graduate  Program.   Climatic  Fluctuation: 
A  Case  Study  in  Precipitation  Analysis.   This  study  will  be  a  detailed 
analysis  of  precipitation  time  series  using  spectrum  and  cross-spectrum 
analyses  for  various  stations  in  Illinois.  The  data  will  also  be  used  in 
part  for  the  generation  of  a  simulation  model  of  precipitation  events  and 
in  part  for  the  testing  of  the  model.   (John  Lewis,  Jr.) 

1U87  Survey  Research  Laboratory.   Conversion  to  360 .   Conversion 

from  709U  to  360.   (M.  F.  Uchida) 

lM38  Psychology.   Interpersonal  Stress.   This  research  examines 

human  responses  in  stressful  situations  (e.g.,  situations  in  which  people 
receive  adverse  evaluations,  are  pressured  to  defend  points  of  view  they 
do  not  personally  endorse,  or  are  required  to  make  decisions  that  may 
affect  others  adversely) .  A  variety  of  situational  and  personality 
variables  are  hypothesized  to  influence  responses  in  such  situations. 
(Ivan  D.  Steiner) 

1^89     T     Physics.   Analysis  of  Al-Al  0  -Hg  Tunnel  Junctions.   The 
calculation  of  the  phonon  spectrum  of  mercury  through  the  analysis  of 
first  and  second  derivative  data  of  the  tunneling  characteristic  of  an 
aluminum- aluminum  oxide-mercury  superconducting  tunnel  junction. 
(W.  N.  Hubin) 
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1^90     T     Aeronautical  and  Astronaut ical  Engineering,   Calculation  of 
the  Incompressible  Laminar  Boundary.   The  IBM  360  will  he  used  primarily  to 
numerically  integrate  ordinary  differential  equations  associated  with 
approximate  methods  in  boundary  layer  theory.   In  addition,  certain  definite 
integrals  describing  the  potential  flow  at  the  outer  edge  of  the  boundary 
layer  must  be  treated  by  numerical  methods.   The  thesis  goal  is  to  extend 
existing  techniques  in  laminar  incompressible  boundary  layer  analysis  to  the 
case  of  separated  flow.   (T.  E.  Edwards) 

1^91-     T     Chemistry  and  Chemical  Engineering.   Crystal  Structure  Analysis, 
This  time  will  be  used  for  the  solution  of  solid  state  structures  using  single 
crystal  r-ray  data.   Computer  programs  include  Fourier  series,  non-linear 
least  squares  and  data  reduction  calculations.   (Galen  Stuckyj 

1^92  Dairy  Science.   Population  Genetics  Research.   Statistical 

analysis  of  problems  relating  to  population  genetics.   (R.  W.  Touchberryj 

1^93  Geography.   Regional  Interest  Rate  Variations.   This  study  will 

be  a  detailed  analysis  of  regional  interest  rate  variations  between  various 
counties  in  the  United  States  using  correlation  and  regression  analysis.   The 
data  will  also  be  used  in  part  for  a  generation  of  a  simultaneous  model  of 
investment  capital  flows  and  in  part  for  the  testing  of  the  model.   (Higgs) 

1^9^  Education.   Nonintellective  Correlates  of  Mathematics 

Achievement.  The  National  Longitudinal  Study  of  Mathematical  Abilities  has 
provided  the  investigator  with  119  measures  on  3500  elementary  school  students 
over  a  three  year  period.   Various  procedures,  primarily  multivariate,  are 
being  used  for  determining  factors  associated  with  over  and  under  achievement 
in  mathematics.   (Travers) 

IU95  Political  Science-   The  Election  of  1912 .   Study  of  shifts, 

1908- 1912,  in  voter  support  for  major  party  presidential  candidates  by 
region  and  state ,  in  order  to  estimate  impact  of  Progressive  and  Socialist 
candidacies  in  1912  ,   (O'Lessker) 
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1^96     T     Electrical  Engineering.   Economic  Analysis  of  Reactor  Fuel 
Cycle.   Determination  of  the  value  of  Plutonium  and  Uranium  in  a  given  fuel 
cycle  with  various  input  quantities  specified.  Among  the  latter  are  original 
core  loading,  burnup,  market  costs  of  Uranium  and  various  applicable  interest 
rates.   (Terry  N.  Holdt') 

1^97     T     Animal  Science.  Endocrinology  and  Reproduction  in  Domestic 
Animals.   Tabulation  and  statistical  evaluation  of  results  of  experiments 
designed  to  elucidate  various  factors  concerned  with  the  endocrinological 
control  of  reproduction  and  homeostasis  in  domestic  and  laboratory  animals. 
(A.  V.  Nalbandov) 

1U98     T     Zoology.  Fecundity  and  Population  Dynamics  of  the  House 
Sparrow.   Phenology  of  breeding  season  and  reproductive  success  rates; 
population  numbers  and  turnover;  and  involvement  in  transmission  cycle  of 
St.  Louis  encephalitis  virus.   (Raymond  L.  Will) 

1^99  Civil  Engineering.   Heat  Flow  in  Layered  Pavement  Systems. 

A  study  of  heat  flow  by  using  forward  finite  difference  methods  with  air 
temperature  as  input.   (B.  J.  Dempsey) 
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10.4   Class  Problem  Specifications 

During  the  first  quarter  of  1968?  152  problem  specifications 
were  submitted  to  cover  all  assigned  problems  on  the  System/360  in  the 
following  courses. 


1076  Computer  Science  201 . 

1077  Computer  Science  101. 

1078  Computer  Science  101. 

1080  Computer  Science  201. 

1081  General  Engineering  232. 

1083  Theoretical  and  Applied  Mechanics  31^ 

1084  Theoretical  and  Applied  Mechanics  31-1  < 
1086  Theoretical  and  Applied  Mechanics  493, 

1089  Business  Education  373  - 

1090  Civil  Engineering  391. 

1091  Economics  ^76. 

1092  Civil  Engineering  ^97- 

1093  Civil  Engineering  201. 
109^  Nuclear  Engineering  ^95* 
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1095  Electrical  Engineering  297. 

1096  Electrical  Engineering  322. 
1101  Nuclear  Engineering  455 • 

1111  Electrical  Engineering  322. 

1112  Electrical  Engineering  250. 

1113  Aeronautical  and  Astronautical  Engineering  264, 

1114  Aeronautical  and  Astronautical  Engineering  426, 

1115  Engineering  Honors  297. 

1116  Civil  Engineering  201. 

1117  Civil  Engineering  4-97. 
1125  Mechanical  Engineering  221. 

1136  Music  244 

1137  Mechanical  Engineering  306. 

1138  Civil  Engineering  391 • 
114-7  Computer  Science  387. 

1177  Electrical  Engineering  498. 

1190  Electrical  Engineering  423. 

II98  Business  Administration  544. 
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1200  Geology  455. 

1210  General  Engineering  288. 

1211  Geology  493. 

1222  Chemistry  and  Chemical  Engineering  394 • 

1223  Chemistry  and  Chemical  Engineering  392. 
1225  Mathematics  123 . 

1236  Chemistry  and  Chemical  Engineering  34l. 

1240  Electrical  Engineering  453* 

1241  Computer  Science  491. 

1242  Civil  Engineering  297. 

1245  Chemistry  and  Chemical  Engineering  3^9 • 

1253  Mathematics  392,  Illinois  College,  Jacksonville,  Illinois, 

1254  Business  Administration  533 • 

1255  Business  Administration  531 • 

1256  Industrial  Administration  401. 

1268  Political  Science  484. 

1269  Political  Science  440. 

1270  Computer  Science  306. 

1271  Industrial  Engineering  286. 
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1272  Architecture  ^56. 

127^  Theoretical  and  Applied  Mechanics  ^93- 

1275  Computer  Science  101. 

1276  Computer  Science  101. 

1278  Aeronautical  and  Astronaut ical  Engineering  U29 

1279  Aeronautical  and  Astronaut ical  Engineering  264. 
1283  Aeronautical  and  Astronautical  Engineering  2^1 
1288  Educational  Psychology  U90 . 

1291  Civil  Engineering  391- 

1292  Civil  Engineering  U97 . 

1298  Mechanical  Engineering  3^-1  • 

1299  Mechanical  Engineering  260 . 

1300  Geology  U93 . 

1301  Mechanical  Engineering  M+l. 

1302  Business  Administration  ^kh . 
1304  Civil  Engineering  215 • 

1311  Industrial  Engineering  282. 
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1313  Nuclear  Engineering  U90. 

1314  Theoretical  and  Applied  Mechanics  451. 

1315  Theoretical  and  Applied  Mechanics  392. 

1316  Theoretical  and  Applied  Mechanics  452 . 

1317  Theoretical  and  Applied  Mechanics  234. 

1318  Theoretical  and  Applied  Mechanics  33^- • 
1321  Agronomy  441. 

1328  Electrical  Engineering  322. 

1329  Electrical  Engineering  386. 

1330  Nuclear  Engineering  kkl. 

1331  Mechanical  Engineering  186. 

1332  Chemistry  and  Chemical  Engineering  3^-3  and  3^5 

1333  Physics  303. 

133^  Electrical  Engineering  323' 

1336  Business  Administration  373  • 

1337  Accountancy  325- 

1339  Electrical  Engineering  497* 

13^-1  Business  Administration  575  • 
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13^2  Nuclear  Engineering  1+95- 

13  M+  Electrical  Engineering  250. 

13 1+6  Theoretical  and  Applied  Mechanics  311' 

13^-7  Theoretical  and  Applied  Mechanics  321. 

1350  Electrical  Engineering  1+21. 

1352  Electrical  Engineering  I+98 . 

1356  Physics  3J+I. 

1357  Engineering  Honors  297. 
1362  Electrical  Engineering  251. 
1365  Civil  Engineering  I+58 . 

1367  Civil  Engineering  1+69. 

1368  Mechanical  Engineering  1+2  3. 

1369  Agricultural  Engineering  336. 

1370  Chemistry  and  Chemical  Engineering  379' 

1371  Industrial  Administration  1+02. 

1372  Civil  Engineering  368. 

1373  Civil  Engineering  1+63- 
137^  Electrical  Engineering  389* 
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1376  Computer  Science  387- 

1377  Aeronautical  and  Astronaut ical  Engineering  26l. 

1379  Geology  1+93- 

1380  Mechanical  Engineering  259. 
1383  Computer  Science  101. 

1385  Psychology  307- 

1386  Secondary  and  Continuing  Education  2Ul. 

1387  Computer  Science  387. 
1389  General  Engineering  288. 

139^  Theoretical  and  Applied  Mechanics  223- 

1397  Theoretical  and  Applied  Mechanics  29U. 

1399  Aeronautical  and  Astronautical  Engineering  391' 

1^00  Agricultural  Engineering  387 <> 

1^02  Computer  Science  209 . 

1^03  Computer  Science  290. 

1^07  Computer  Science  JCL  Faculty  Short  Course. 

1^08  Computer  Science  PL/l  Faculty  Short  Course. 
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lUll  Chemistry  and  Chemical  Engineering  321. 

1^12  Electrical  Engineering  322. 

1^13  Aeronautical  and  Astronaut ical  Engineering  262 

14-15        .   Civil  Engineering  1+21. 

1416  Civil  Engineering  478. 

1417  General  Engineering  232. 
l4l9  Mechanical  Engineering  458. 

1425  Civil  Engineering  497- 

1426  Civil  Engineering  230. 

1427  Civil  Engineering  338. 

1428  Civil  Engineering  336. 
1^33  Mechanical  Engineering  224. 

1435  Chemistry  and  Chemical  Engineering  381. 

1438  Mechanical  Engineering  263. 

1439  Mechanical  Engineering  2l4. 

1440  Mechanical  Engineering  264. 

1441  Civil  Engineering  497- 

1442  Geology  423. 
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1^52  Electrical  Engineering  32^. 

lU6l  Electrical  Engineering  322. 

1462  Electrical  Engineering  297. 

lk6k  Computer  Science  393 • 

IU65  Computer  Science  209 • 

1^66  Computer  Science  294. 

IU67  Computer  Science  U58. 

lH68  Electrical  Engineering  k^2. 

IU69  Nuclear  Engineering  U95 • 

1^-73  Aeronautical  and  Astronautical  Engineering  k2rJ 

1^77  Physiology  UlO . 

1^82  Nuclear  Engineering  Ull. 
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11.   IBM  7O9U/1UOI  SERVICE,  USE,  AND  DEVELOPMENT 
(Supported  in  part  by  the  National  Science  Foundation  under  Grant  No.  NSF-GP-700 

11.1   New  Routines  -  IBM  709U 

J5-U0I-CCPL0T-138-SR     Simplified  Plotting  Subroutine  for  CalComp  Plotter. 

CCPLOT  was  written  for  the  purpose  of  providing  the 

user  who  has  limited  programming  experience  with  a 

simple  and  efficient  subroutine  for  use  of  the  CalComp 

Plotter.   A  single  call  to  CCPLOT  will,  in  general, 

produce  a  complete  graph  consisting  of  two  axes,  drawn 

in  the  X  and  Y  directions  with  appropriate  numerical 

values  and  BCD  labels,  and  the  curves  connecting  the 

N  given  points  whose  coordinates  must  be  stored  in 

the  X  and  Y  arrays . 

Written  by 

Stan  L.  Vrscaj 

February  21,  1968 
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11.2  Log  Summaries 

Table   I   -   IBM  lUOl-II 

Summary  of  Use 

January,  1968 

Scheduled  Engineering  1:^0 

Unscheduled  Engineering  15^37 

Maintenance  ^-:05 

709U  Preparation  ^97*-03 

List/Reproduce  ^4-5 :  33 

Code  Check  U:25 

Tape  Dump  1:55 

LCP  U:10 

Air  Conditioning  1:^5 

Idle          "  53:19 

Total  629; 32 


Table  II  -  IBM  1^01-11 
Summary  of  Machine  Errors 
January,  1968 

1^-02  Card  Reader  Punch  _6_ 

Total  6 
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Table  I  -  IBM  lUOl-IV 

Summary  of  Use 

January,  1968 


Scheduled  Engineering  3:12 

Unscheduled  Engineering  13:50 

Maintenance  U:07 

709U  Preparation  558:25 

List/Reproduce  28:23 

Code  Check  2:00 

Tape  Duplication  : 15 

Tape  Dump  :27 

LCP  1+:10 

Air  Conditioning  1:U5 

Idle  3^:12 

Total  650:U6 


Table  II  -  IBM  lUOl-IV 
Summary  of  Machine  Errors 
January,  1968 

1^01  Main  Frame  2 

1*402  Card  Reader  Punch  9 

1^03  Printer  1 

Total  12 
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Table  I  -  IBM  709^ 
Summary  of  Use 
January^  1968 


Scheduled.  Engineering  2^:03 

Unscheduled  Engineering  1:28 

Maintenance  7=32 

Air  Conditioning  5:30 

Idle  38:50 

Miscellaneous  (Operator  training,  tape  rewind,                      85:13 

system  tape  mounting,  rerun  of 

failing  problems) 

Power  Failure  3*59 

Total  Use 

Training  and  Education 
University  Administrative  Overhead  Use 
System  Modification  and  Improvement 
System  Updating 

Customer  Use 
In  System 
Relinquish 
Special  Short  Shots 

Customer  Use  Total 


6k:hQ 

7=56 

19:13 

3:53 

361:11 

:33 

1:01 

362 : 1+5 

Total  Use 

^58:35 

Total  Time 

625:10 

Table  II  -  IBM  709I+ 

Summary  of  Errors 

January,  1968 


Card  Reader  1 

Printer  1 

Total  2 
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Table    I  -    IBM  lUOl-II 
Summary  of  Use 
February,    1968 


Scheduled  Engineering  7:00 

Unscheduled  Engineering  21:17 

Maintenance  7 '-02 

709U  Preparation  1+90:02 

List/Reproduce  36:09 

Code   Check  1:2U 

Tape   Dump  7:lU 

Air  Conditioning  k:kO 

LCP                            "  2:35 

Idle  1+3:00 

Total  620:23 


Table  II  -  IBM  ll+Ol- II 
Summary  of  Machine  Errors 
February,  1968 

11+02  Card  Reader  Punch  7 

11+03  Printer  3 

729V  Tape  Drives  2 

Total  12 


-25k- 


Table  I  -  IBM  lUOl-IV 
Summary  of  Use 
February,  I968 


Scheduled  Engineering  2:55 

Unscheduled  Engineering  20:37 

Maintenance  h:^G 

709U  Preparation  U07:00 

List/Reproduce  19'-52 

Code  Check  :05 

Tape  Dump  2:30 

Air  Conditioning  k'.20 

LCP  2:35 

Idle  23:09 


Total 


Total  U87:39 


Table  II  -  IBM  lUOl-IV 
Summary  of  Machine  Errors 
February,  1968 


11+02  Card  Reader  Punch  8 

1^03  Printer  1 


This  machine  was  turned  back  to  IBM  on  February  22,  1968 .  The  time  table 
indicates  usage  from  February  1,  1968,  to  February  22,  1968 . 
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Table  I  -  IBM  709U 
Summary  of  Use 
February,  1968 


Scheduled  Engineering 

Unscheduled  Engineering 

Maintenance 

Air  Conditioning 

Idle 

Miscellaneous  (Operator  training,  tape  rewind, 

system  tape  mounting,  rerun  of 

failing  problems) 

Total  Use 

Training  and  Education 
University  Administrative  Overhead  Use 
System  Modification  and  Improvement 
System  Updating 

Customer  Use 
In  System 
Relinquish 
Special  Short  Shots 

Customer  Use  Total 


13:11 
2:02 

29:2i| 
3:5^ 


^18:35 
1:58 
1:00 


tel:33 


Total  Use 
Total  Time 


26:5^ 

:19 

6:29 

1:30 

16:01 

89:06 


1+70:0*+ 
610:23 


Table  II  -  IBM  709U 
Summary  of  Errors 
February,  1968 


Tape  Drive 


Total 
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Table  I  -  IBM  1 1*01- II 

Summary  of  Use 

March,  1968 


Scheduled  Engineering  10:12 

Unscheduled  Engineering  19:58 

Maintenance  3 '59 

709I+  Preparation  571:09 

List/Reproduce  rJ9:2k 

Code  Check  1:2k 

Tape  Dump  2:23 

I60U  Preparation  :05 

ILLIAC  II  Preparation  :05 

Idle  7:00 


Total  695:39 


Table  II  -  IBM  ll*01- II 
Summary  of  Machine  Errors 
March,  1968 

ll*02  Card  Reader  Punch  5 

1^03  Printer  _6_ 

Total  11 
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Table  I  -  IBM  709U 
Summary  of  Use 
March,  1968 


Scheduled  Engineering 

Unscheduled  Engineering 

Maintenance 

Air  Conditioning 

Idle 

Miscellaneous  (Operator  training,  tape  rewind, 

system  tape  mounting,  rerun  of 

failing  problems) 

Total  Use 

Training  and  Education 
University  Administrative  Overhead  Use 
System  Modification  and  Improvement 
System  Updating 

Customer  Use 
In  System 
Relinquish 
Special  Short  Shots 

Customer  Use  Total 


23:^+5 
:1k 

6:01 

3:35 

17:46 

87:19 


40:33 
2:25 

28:48 

:17 

4l4:39 

4:33 

:56 

420:08 

Total  Use 

1+92 :  11 

Total  Time 

1 

630:51 

Table  II  -  IBM  7094 

Summary  of  Errors 

March,  1968 


Disk 


Total 
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LIST  OF  DEPARTMENT  CODES 

If  your  department  or  office  does  not  appear  on  this  list,  please  write  its  full  name 
in  the  department  field  on  the  Problem  Specification  Form  even  though  it  will  require  more 
than  6  characters. 


ACCY  Accountancy  HONORS 

ADMREC  Admissions  and  Records  HORT 

ADV  Advertising  ILLDMH 

AAE  Aeronautical  and  Astronautical  Eng.  INADM 

AGEC  Agricultural  Economics  IE 

AGE  Agricultural  Engineering  IREC 

AGREXT  Agricultural  Extension  ICR 

AGRON  Agronomy  IGPA 

ANS  Animal  Science  ILR 

ANTH  Anthropology  LIBS 

ARCH  Architecture  LING 

ASTR  Astronomy  MKTG 

BIOPH  Biophysics  MATRL 

BOT  Botany  MATH 

BCMPL  Bureau  of  Community  Planning  ME 

BECBSR  Bureau  of  Economic  Business  Research  MCBIO 

BEDRES  Bureau  of  Educational  Research  MMPE 

BINRES  Bureau  of  Institutional  Research  MUSIC 

BED  Business  Education  NHS 

CZR  Center  for  Zoonoses  Research  NUCE 

CERE  Ceramic  Engineering  OAC 

CPUBS  Champaign  Public  Schools  DNW 

CHE  Chemistry  and  Chemical  Engineering  OIR 

CRC  Children's  Research  Center  PEM 

CP  City  Planning  PEW 

CE  Civil  Engineering  PHYPLA 

COMM  Communications  PHYCS 

CURLAB  Curriculum  Laboratory  PHYB 

DS  Dairy  Science  PHYX 

DCS  Department  of  Computer  Science  PHYSL 

DGS  Division  of  General  Studies  PLPA 

DUE  Division  of  University  Extension  POLS 

DOW  Division  of  Waterways  PROVST 

ECON  Economics  PSYCH 

ED  Education  REC 

EDPSY  Educational  Psychology  SHCBRC 

EDADM  Educational  Admin,  and  Supervision  SOCW 

EDTEST  Educational  Testing  SOC 

EE  Electrical  Engineering  SCONS 

ENGADM  Engineering  Administration  SPED 

ENGCST  Engineering  College  and  Station  PSDEC 

ENGH  Engineering  Honors  Program  SPCH 

ENGLSH  English  SGS 

ENTOM  Entomology  SWS 

EDC  Extension  Division  Counseling  SCS 

FIN  Finance  SRL 

FT  Food  Science  TAM 

FOR  Forestry  USGS 

GENE  General  Engineering  UNIHI 

GEOG  Geography  UCCTE 

GEOL  Geology  VMS 

GER  German  VMA 

GSBA  Graduate  School  of  Business  Admin.  VPH 

HED  Health  Education  VPP 

HLTHSV  Health  Service  VTED 

HEC  Home  Economics  WPGU 

ZOOL 


Honors  Program 

Horticulture 

Illinois  Dept.  of  Mental  Health 

Industrial  Administration 

Industrial  Engineering 

Institute  for  Researh  on  Exc  Children 

Institute  of  Communications  Research 

Institute  of  Govt,  and  Public  Affairs' 

Institute  of  Labor  and  Ind.  Relations 

Library  Science 

Linguistics 

Marketing 

Materials  Research  Laboratory 

Mathematics 

Mechanical  Engineering 

Microbiology 

Mining,  Metallurgy,  and  Petroleum  Eng. 

Music 

Natural  History  Survey 

Nuclear  Engineering 

Office  of  Agricultural  Communication 

Office  of  the  Dean  of  Women 

Office  of  Instructional  Resources 

PE  for  Men  and  Graduate  PE 

PE  for  Women 

Physical  Plant 

Physics 

Physics  Betatron  Laboratory 

Physics  Project  X 

Physiology  and  Biophysics 

Plant  Pathology 

Political  Science 

Provost's  Office 

Psychology 

Recreation 

Small  Homes  Council 

Social  Work 

Sociology 

Soil  Conservation  Service 

Special  Education 

Special  Education,  Decatur  Pub.  Schools 

Speech  and  Theatre 

State  Geological  Survey 

State  Water  Survey 

Student  Counseling  Service 

Survey  Research  Laboratory 

Theoretical  and  Applied  Mechanics 

U.S.  Geological  Service 

University  High  School 

Urbana-Champaign  Coun.  on  Teacher  Ed. 

Veterinary  Medical  Science 

Veterinary  Medicine  Administration 

Veterinary  Pathology  and  Hygiene 

Veterinary  Physiology  and  Pharmacology 

Vocational  and  Technical  Education 

WPGU  Radio  Station 

Zoology 


Chicago  Circle 

CCCHE  Chemistry 

CCDME  Materials  Engineering 

CCENEN  Energy  Engineering 

CCPHCS  Physics 

CCSOC  Sociology 

CCSCS  Student  Counseling  Service 


Medical  Center 

ORME     Office  of  Research  in  Medical  Ed. 
OT       Occupational  Therapy 

111.  State  University 

ISEDAD   Department  of  Education  Administratior 


11. 3  Research  Problem  Specifications 

During  the  first  quarter  of  1968,  100  problem  specifications 
were  submitted  to  the  Department  for  computation  on  the  7094.   The  following  briei 
descriptions  of  these  problems  have  been  prepared  for  inclusion  in  this  report 
by  those  submitting  them.   T  indicates  a  calculation  associated  with  a  thesis. 

3017-81001     Materials  Research  Laboratory.   Spherical  Normal  Modes.   The 
normal  vibrational  modes  and  associated  frequencies  will  be  calculated  for 
small  spherical  molecules  of  up  to  50  atoms.  The  frequencies  will  be  used  to 
calculate  heat  capacities  in  order  to  examine  exactly  surface  contributions  to 
the  heat  capacity.   The  variation  of  heat  capacity  with  force  model  will  be 
examined  exactly.  The  matrices  to  be  diagonalized  to  get  the  frequencies  are 
too  big  to  be  handled  by  normal  direct  matrix  diagonalization  methods.  Accord- 
ingly, programs  will  be  developed  to  utilize  group  theorectical  methods  to 
reduce  general  large  matrices  having  arbitrary  symmetry  to  block  diagonal  form. 
The  block  diagonal  matrices  will  be  finally  diagonalized  using  standard  library 
matrix  diagonalization  routines.   (James  Burton) 

3018-81002     Education.   The  Influence  of  Test  Anxiety  on  the  Selection  of 
Relevant  from  Irrelevant  Information.   Fifty-eight  subjects  were  tested  with 
the  "Test  Anxiety  Scale"  and  two  forms  of  an  achievement  test.   One  form  of 
the  achievement  test  contained  irrelevant  information  not  necessary  to  the 
solution  of  the  problem,  while  the  second  form  included  only  the  relevant 
information  necessary  to  the  solution  of  the  problem.   It  is  hypothesized 
that  anxiety  as  measured  by  the  "Test  Anxiety  Scale"  will  influence  scores 
on  the  irrelevant  information  form  of  the  test  to  a  greater  extent  than  on 
the  form  which  contains  only  relevant  information.   Sixth-  and  eighth-grade 
subjects  were  designated  high  anxious  or  low  anxious  based  on  scores  on  the 
anxiety  scale.  Each  subject  was  tested  both  forms  of  the  achievement  test- 
Select  ivity  High  (no  irrelevant  information)  and  Selectivity  Low  (irrelevant 
information).   One-half  of  the  subjects  were  administered  the  SH  (Selectivity 
High)  test  first.   The  remainder  were  administered  the  SL  (Selectivity  Low) 
test  first.   The  order  of  testing  was  randomly  determined.   The  data  should 
be  analyzed  with  analysis  of  variance—grade  x  anxiety  x  order  x  Selectivity 
Low  x  Selectivity  High.   Numbers  of  subjects  per  cell  are  unequal. 
(Charles  K.  West) 
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3019-81003  T  Education.  Use  of  the  Cloze  Technique  as  an  Effective  Method  of 
Evaluation  Tests.  The  purpose  of  the  study  will  be  to  determine  if  a  20-hour 
course  of  reading-study  will  increase  reading  speed  and  reading  comprehension 
and  does  the  cloze  technique  effectively  test  such  a  program.   Does  a  20-hour 
course  in  reading-study  skills  increase  the  reading  speed  and  reading  compre- 
hension of  Grade  9  students  and  does  the  cloze  technique  effectively  test 
reading  comprehension.   In  comparing  the  two  tests  of  comprehension,  the  Rdt 
and  the  two  informal  tests  using  the  cloze  techniques ,  we  will  test  correlation 
using  Pearson-Product  Moment.   (Milbrandt) 

3020-81005     Computer  Science.   Circuit  Analysis  Using  Computer  Techniques. 
The  problem  is  to  analyze  circuits  built  in  the  Circuits  and  Systems  Research 
Group  in  the  Department  of  Computer  Science  with  a  computer  network  analysis 
program.   DC,  AC,  and  transient  analysis  will  be  made  in  order  to  optimize 
the  operation  and  reliability  of  the  circuits  involved.   It  is  also  desired 
to  obtain  more  knowledge  about  worst  case  analysis  methods  using  computer 
techniques.   (P.E.R.  Oberbeck) 

3021-81007     Nuclear  Engineering.  Function  Fitting  to  Fallout  Shielding  Data. 
Methods  for  calculation  of  shielding,  especially  fallout  shielding,  involve 
use  of  many  functions  expressed  only  as  tables  of  data  or  graphical  curves. 
Computerizing  of  these  types  of  calculations  can  be  facilitated  if  such 
functions  can  be  closely  approximated  by  simple  empirical  functions  which 
can  become  the  basis  of  functional  subroutines.  This  task  involves  primarily 
this  type  of  effort.   (A.  B.  Chilton) 

3022-81009  General  Engineering.  Building  Cost  Analysis.  Doing  regres- 
sion analysis  to  develop  a  cost  equation  for  apartment  type  housing.  Costs 
will  be  functions  of  several  building  parameters.   (Walter  W.  Ziel) 

3023-81010     Bureau  of  Institutional  Research.  Administrative  Research. 
Special  study  of  certain  activities,  such  as  instruction,  of  the  faculty  of 
the  University  of  Illinois.   The  data,  to  be  collected  from  the  faculty  by 
the  use  of  questionnaire  instruments,  will  be  analyzed  using  such  statis- 
tical techniques  as  correlation  and  factor  analysis,  and  analysis  of 
variance.  The  computer  results  will  be  used  both  to  validate  the  instru- 
mentation and  to  test  certain  questions  and  hypotheses  related  to  the 
activities  of  the  faculty.   (Franklin  L.  Duff) 
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302U-81011     Chemistry  and  Chemical  Engineering.   Simulation  of  Nuclear 
Magnetic  Resonance  Spectra.  Molecules  dissolved  in  anisotropic  nematic 
solvents  exhibit  direct  magnetic  dipolar  splittings  of  the  nuclear  magnetic 
resonance  (nmr)  absorption  lines .  These  splittings  are  dependent  on 
molecular  geometry  and  motion;  consequently,  computer  simulation  of  the  nmr 
spectra  allows  precise  structural  evaluations.   (Stanley  Speed) 

3025-81015     Political  Science.   New  York  Review  Board  Vote.  An  empirical 
study  of  the  factors  involved  in  supporting  or  rejecting  the  New  York 
Civilian  Police  Review  Board.   (Louis  Gold) 

3026-81016  T  Education.  Administrator  Perceptions  of  Faculty  and  Student 
Participation  in  Policy  Making.  This  research  problem  represents  the  question- 
naire section  of  an  interview  with  sixty  university  administrators  at  the 
University  of  Illinois  regarding  their  preferences  for  faculty  and  student 
roles  in  policy  making.   Seventy-two  policy  areas  were  given,,  and  one  of 
five  possible  roles  were  selected  for  faculty  or  students  in  each  policy 
area.   (Milo  C.  Pierce) 

3027-81017     Agricultural  Extension.   Feeder  Cattle  Price  Study.   Prices 
from  a  number  of  feeder  cattle  sales  will  be  analyzed  to  ascertain  the 
extent  to  which  they  are  related  to  breeding,,  sex,  weight,  lot  size,  sale 
order,  and  so  on.   (R.  H.  Simms) 

3028-81018  T  Agricultural  Economics.   Construction  of  Model  of  Corn  Basis 
Behavior.   "Basis"  with  respect  to  a  particular  commodity  is  the  difference 
between  the  price  of  futures  of  that  commodity  and  the  actual,  current  price 
of  the  grade  of  the  commodity  which  is  specified  for  delivery  under  the 
futures  contract.   In  effect,  basis  is  the  current  price  of  owning  the 
commodity  in  storage.   Basis  is  variable  over  time  and  by  geographic 
location.  This  problem  is  to  develop  economic  relationships  which  will 
make  it  possible  to  predict  the  basis  for  corn  both  over  time  and  at 
different  geographic  locations.   (D.  B.  Arnold) 
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3029-8IOI9  T  Economics.  Two  Stage  Least  Squares  Estimation.  Two  stage 
least  squares  estimation  of  parameters  in  a  three  equation  model  of  trade 
flow  relationships  between  exporter  and  each  primary  importer.   (Philp  Swan) 

3030-81020     Materials  Research  Laboratory.   Least  Square  Fit.   General 
problem  for  the  least  square  polynomial  fit .  Use  FORTRAN  II  language . 
(Demetry  Miliotis) 

303I-8IO21     Civil  Engineering.   Stress  Problems.   Study  to  determine  the 
moments  shears  and  deflection  for  steel  composite  beams  and  the  effect  that 
the  moment  of  inertia  has  on  these  items  and,  also,  to  study  the  practical 
application  of  considering  moment  of  inertia  constant  when  in  fact  it  is 
variable.   (S.  J.  Fenves) 

3032-81022     Materials  Research  Laboratory.   Solution  of  Bogoliubov 
Equations.   Standard  techniques  are  used  to  solve  a  first  order,  non-linear 
differential  equation.   (A.  Jacobs) 

3033-81023     Mechanical  Engineering.   Suspension  Boundary  Layer  Flow* 
The  time  requested  will  be  used  for  short  computational  problems  for 
turbulent  flow  of  suspensions  over  parallel  plates.   (J.  J.  Stukel) 

303^-81026     Education.  Factor  Analytic  Studies  of  State  School  Systems. 
This  project  is  a  factor  analysis  of  a  large  number  of  variables  on  local 
school  districts  within  five  states:   Utah,  Idaho,  Illinois,  Florida,  and 
Kansas.   The  variables  consist  of  measures  on  instructional  programs, 
teaching  and  non-teaching  staff,  pupil  characteristics,  financial  character- 
istics of  the  districts,  structure  of  expenditures,  and  community 
characteristics.   The  problem  involves  obtaining  least  squares  solution  of 
these  variables;  and  the  application  of  factor  analysis  to  identify  a  set 
of  variables  which  best  describe  the  characteristics  of  school  systems 
within  states.  Also,  the  problem  involves  using  methods  of  discriminant 
analysis  to  identify  variables  which  best  describe  common  characteristics 
among  states.   The  data  were  obtained  from  field  surveys,  state  school 
reports,  and  U.  S.  Bureau  of  the  Census.   (W.  P.  McLure) 
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3035-81027  T  Civil  Engineering.   Mathematical  Programming  Analysis  of 
Plastic  Structures.  The  program  to  be  developed  consists  of  finding  the  load 
carrying  capacity  of  a  rigid  plastic  structure  by  using  mathematical  programming 
techniques.  A  POST  program  will  be  written  to  perform  a  flexibility  formulation. 
(A.  Gonzalez) 

3036-81030     Library  Science.   Survey  of  Skokie  Public  Library  Patrons.  Users 
of  the  Skokie  Illinois  Public  Library  were  asked  to  fill  out  a  brief  question- 
naire relating  to  the  nature  of  their  use  of  the  library,  and  a  total  of  3;297 
questionnaires  were  returned.  The  following  analyses  will  be  made  on  the  data: 
frequency  counts ,    chi- square,  lambda  and  gamma  coefficients,  and  multivariate 
analysis.  The  results  of  the  analysis  will  be  written  up  and  submitted  for 
publication  in  a  scholarly  journal,  such  as  the  Library  Quarterly.   (G.  Garrison) 

3037-81031     Mechanical  Engineering.   Steam  Properties.   Steam  properties 
program  made  available  by  Argonne  National  Lab.  Approved  tape  will  be  submitted 
for  labelling  when  problem  specification  number  has  been  granted.   (W.  E.  Bair) 

3038-81035     Electrical  Engineering.  Effect  of  Sound  on  the  Inner  Ear.  Mean 
value  calculations  and  graphical  analysis  of  the  effects  of  high  intensity 
auditory  stimuli  on  the  inner  ear  epithelium  of  experimental  animals.   (ff.  W.  Ades 

3039-8IO37     Industrial  Administration.  Faculty  Research  Related  to 
Fielder's  Contingency  Model  of  Leadership  Effectiveness.  To  further  investigate 
through  replication  and  the  use  of  other  measurement  operations  the  contingency 
model  of  leadership  effectiveness  proposed  by  Fielder.   (K.  M.  Rowland) 

30^0-81038     Civil  Engineering.   Consolidation  Theory.  Theoretical  solutions 
are  needed  for  a  variety  of  problems  in  the  theory  of  consolidation  of  soils. 
The  equations  are  of  the  heat  flow  type.  Modifications  are  made  to  account 
for  the  special  properties  of  soils.   (Roy  Olson) 
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30Ul-8l0U2  T  Agricultural  Economics.   Spatial  Farm  Income  Variations.  The 
principal  problem  to  which  this  study  is  directed  is:   how  does  one  account 
for  the  large  differences  in  average  farm  income  between  counties.   In 
examining  this  problem,  estimates  of  the  following  are  derived:   l)  the 
distance  of  influence  of  various  sized  urban- industrial  concentrations  upon  farm 
income  in  Illinois  and  in  and  ^between  its' subareas;  ^-2)  'the  distance  of  influence 
of  selected  labor  market  variables  upon  farm  income  in  Illinois  and  in  and 
between  its  subareas;  and  3)  the  significance  and  importance  of  the  selected 
variables  in  explaining  differences  in  the  level  of  county  farm  income  in 
Illinois  and  in  and  between  its  subareas.   (Lemon) 

30^2-810^3  T  Education.  Attitudes  of  Pre-  and  In-Service  Elementary  Teachers. 
The  population  to  be  used  consists  of  students  who  are  enrolled  in  or  have 
graduated  from  elementary  education.   These  subjects  have  been  divided  into 
five  categories  based  on  their  level  of  training  or  teaching  experience.  The 
problem  being  investigated  is  two  fold.  First,  what  are  the  attitudes  of 
these  subjects  towards  the  teaching-learning  potential  of  several  elementary 
school  content  areas.   Second,  where  do  attitude  changes  seem  to  occur,  if  at 
all,  during  their  professional  training  or  with  experience.   (Paul  A.  Nelson) 

3043-810^     Industrial  Administration.   Location  of  Distribution  Centers. 
Selection  of  optimal  combinations  of  location  and  allocation  of  known  demands 
to  distribution  center.   (M.  G.  Sovereign) 

30^4-82001     Mechanical  Engineering.   Spur  Gear  Design.   In  the  current 
American  Gear  Manufacturers  Association  specifications,  the  bending  strength 
of  the  gear  tooth  is  based  upon  the  stresses  existing  at  the  "theoretically 
weakest  section"  of  the  tooth  due  to  the  load  that  acts  when  single  tooth 
contact  first  begins.  This  load  is  currently  assumed  to  be  that  which  would 
occur  if  the  teeth  were  rigid.   In  this  project,  the  effect  of  tooth 
deformation  upon  the  load  sharing  between  pairs  of  engaged  teeth  is  going  to 
be  studied.  A  method  will  be  developed  to  determine  where  the  Critical  loads 
on  the  teeth  occur  and  results  will  be  compared  to  current  AGMA  results. 
(R.  W.  Adkins) 
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30^5-8200^  T  Agricultural  Economics.   World's  Fats  and  Oil  Economy  and 
Econometric  Analysis  of  Indian  Oilseeds  Industry.   Supply  and  demand  analysis 
of  various  oilseeds  and  oils.   (V.  V.  Sharma) 

30^6-82005     Electrical  Engineering.  Tone  Analysis.  Analysis  of  musical 
tone  data  contained  on  digital  tapes.   Data  originates  from  Coordinated 
Science  Laboratory  computer  system.   (James  Beauchamp) 

30^7 -82006  T  Physical  Education  for  Men  and  Graduate  ?E.  Proprioception 
in  Learning  an  Acceleratory  Motor  Task.   The  purpose  of  this  study  is  to 
investigate  the  effects  of  varied  proprioceptive  feedback  in  the  learning 
of  an  acceleratory  motor  task.   One  hundred  thirty-five  junior  high  school 
girls  will  be  randomly  selected  and  evenly  distributed  in  nine  different 
feedback  groups.  Force  feedback  will  be  varied  through  different  inertial 
resistances.  Knowledge  of  results  in  the  form  of  a  score  will  be  provided 
after  each  of  Uo  trials.  The  effects  combinations  will  be  analyzed  by  a 
3x3x^-0  repeated  measures  analysis  of  variance.   (Karen  Fry) 

301+8-82007  T  Mechanical  Engineering.  An  Investigation  of  Charges  Carried 
by  Liquid  Drops.   This  investigation  deals  with  the  charges  carried  by  drops 
produced  by  the  rupture  of  individual  gas  bubbles  at  a  gas-liquid  interface. 
The  primary  information  sought  is  the  dependence  of  such  charging  upon 
bubble  size,  system  composition,  system  temperature,  and  bubble  lifetime. 
The  aims  of  this  investigation  include  the  furthering  of  the  present  under- 
standing of  interfacial  charging  as  well  as  an  examination  of  the  feasibility 
of  electrostatic  deentrainment .   (Robert  Medrow) 

30^9-82009  T  Chemistry  and  Chemical  Engineering.   Photon  Counting.  Two 
trial  equations  are  assigned  to  the  pulse  height  distributions  caused  by 
the  signal  photo-electrons  and  by  the  dark  current  electrons  emitted  from 
any  stage  of  a  photomultiplier .  From  these  equations,  it  is  intended  to 
compute  the  S/N  ratio,  to  determine  the  optimum  setting  of  the  discriminating 
level  and  to  calculate  the  limit  of  sensitivity  of  the  method,  etc. 
(Li  Kuang-Pang) 
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3050-82010  T  Agricultural  Economics.  Factors  Affecting  Marketable  Surplus 
of  Wheat  in  India.  Production,  consumption,  and  marketable  surplus  of  wheat 
on  farms.   (J.  S.  Sharma) 

3051-8201^     Education.   Organizational  Characteristics  of  High  Schools. 
This  project  involves  analyses  of  relationships  between  selected  organizational 
characteristics  of  thirty-six  high  schools  in  Illinois.   The  variables  are 
measures  of  innovativeness,  complexity  and  satisfaction  covariance,  and  central 
tendency  statistics  to  test  research  hypotheses  concerning  how  these  variables 
are  related.   (Fred  D.  Carver) 

3052-82018     Psychology.   Point  of  View,  Political  Orientation,  and  Personality 
Characteristics.   One  Hundred  and  thirty  S's  have  responded  to  Byrne's  55-item 
Survey  of  Attitudes,  Rokeach's  Survey  of  Value s(l8),  and  personality  measures 
(F-scale,  Dogmatism  scale,  Rokeach's  Interrlations  Task).   Two  and  three-mode 
factor  analyses  will  be  used  to  extract  person-variable  factors  from  each 
analysis.   The  factors  will  be  compared  on  the  personality  measures.   Political 
orientations  of  the  factors  will  be  examined  from  rankings  of  10  professions, 
semantic  differential  ratings  of  the  professions,  and  relative  rankings  of 
Equality  and  Freedom  on  Rokeach's  Survey  of  Values.   Other  variables,  birth 
order,  sex,  g.p.a.,  and  curriculum  choice,  will  be  compared  with  the  factors. 
(John  Gormly) 

3053-82021  T  Electrical  Engineering.   Study  of  Irregularities  in  the 
Ionosphere.   Under  this  project  it  is  proposed  to  try  to  correlate  data 
obtained  on  irregularities  in  the  ionosphere  with  predictions  based  upon  a 
model  of  neutral  gravity  waves  proposed  by  G.  M.  Daniels  (G.  M.  Daniels, 
JGR  72,  21+19-21+27  (1967)).   In  this  project,  the  computer  is  to  be  used  to 
calculate  and  to  plot  electron  content  data  for  a  column  through  the 
ionosphere.   The  source  for  this  data  is  to  be  the  Faraday  rotation  information 
obtained  from  tracking  one  of  the  Advanced  Technology  Satellites  at  the  "Moon 
Tracking  Station"  in  Danville,  Illinois.   (D.  H.  Cowling) 
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305^-82025     Library  Science.   Surburban  Public  Library  Characteristics. 
To  describe  public  library  service  as  it  exists  in  the  six  county  Chicago 
Standard  Metropolitan  Statistical  Area,  exclusive  of  the  city  of  Chicago, 
with  special  reference  to  any  correlation  between  socio-economic  groupings 
of  communities  and  patterns  of  library  service.   The  library  and  community 
variables  will  be  treated  by  a  missing  data  correlation.   (Guy  Garrison) 

3055-82026     Education.   Study  of  Physics  Teaching  in  Illinois.   A 
frequency  counting  program  will  be  used  to  summarize  data  descriptive  of 
physics  teaching  in  Illinois,  such  data  having  been  derived  from  questionnaires 
sent  to  nearly  all  physics  teachers  in  the  state.   (Gould) 

3056-82027     Institute  of  Labor  and  Industrial  Relations.   Pensions  for 
Defense  Workers.   Cross-tabulations  and  frequency  distributions  will  be 
prepared  for  several  sample  surveys  of  displaced  defense  workers  for  job 
characteristics,  unemployment  experience,  and  economic  losses  due  to 
displacement.   Regression  and  analysis  of  variance  will  be  used  to  test 
various  hypotheses  concerning  the  contributing  factors  to  success  in 
re- employment .   (Hugh  Folk) 

3057-82028     Physics.   Analysis  of  Fissile  Element  Cross  Sections.   The 
basic  aim  of  the  work  proposed  here  is  the  development  of  a  group  of  computer 
programs  which  should  become  useful  for  the  large  scale  analysis  and  evalu- 
ation of  neutron  resonance  cross  sections,  at  Brookhaven  National  Laboratory 
and  possibly  at  other  installation  or  by  experimental  groups  from  which  the 
data  originate.   Specifically,  work  in  the  following  areas  is  proposed: 

(1)  An  extension  of  the  existing  programs  TANDEM  and  CODILLI,  to  provide  for 
the  simultaneous  fitting  of  fission,  capture,  and  total  cross  sections,  or 
of  any  pair  of  cross  sections;  special  attention  will  be  devoted  to  make  the 
codes  useable  for  a  range  of  resolution  functions,  and  to  treat,  for  example, 
transmission  data  with  more  than  one  sample  thickness  in  an  efficient  manner. 

(2)  Study  of  recent  developments  concerning  the  procedures  for  accelerating 
convergence  in  least  square  or  other  optimization  techniques,  and  implementation 
of  useful  devices  in  the  program.   (3)  Fitting  of  selected  experimental  data, 
which  are  of  current  interest  and  where  the  evaluation  could  complement  other 
current  word  at  BNL,  ORNL,  or  other  installations.   (F.  T.  Adler) 
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3058-82031  T  Health  Education.   Correlation  of  Balance  and  Intelligence. 
Correlation  matrixes.   (Bryan  Cooke) 

3059-8203^     Materials  Research  Laboratory.   Crystal  Growth  Rates.  This 
problem  pertains  to  a  project  concerned  with  the  growth  of  crystals  in  glass 
systems,  and  involves  fitting  a  theoretical  curve  to  the  data.  The  data  are 
experimental  measurements  of  the  growth  rate  of  lead  borate  crystals  from  a 
melt  at  various  temperatures  below  that  of  the  liquidus.   (C.  G.  Bergeron) 

3060-82035     State  Water  Survey.  Rainfall  Evaluation  Studies.  The  purpose 
of  this  research  project  is  to  perform  detailed  and  extensive  analyses  of 
rainfall  data  in  the  midwestern  United  States  and  to  use  the  results  of  these 
analyses  to  establish  techniques  for  the  design  and  evaluation  of  future 
weather  modification  projects,  in  which  the  basic  purpose  is  to  modify  the 
natural  distribution  of  surface  rainfall.   (Robert  Sinclair) 

3061-82036     Law.  Law  Student  Attitudes  Toward  Legal  Ethics.  To  determine 
attitudes  of  law  students  toward  official  standards  of  legal  ethics  and  the 
extent  to  which  attitudes  vary  based  on  socio-economic  factors.   Data  was 
collected  on  questionnaires  answered  in  class  by  a  sample  of  students  at 
law  schools  at  the  University  of  Illinois,  University  of  Utah,  and  George 
Washington  University.  The  ethical  situations  presented  were  identical  to 
those  used  by  Jerome  Carlin  in  a  survey  of  the  New  York  City  Bar  and 
Joel  Handier  of  the  Decatur,  Illinois  Bar,  so  as  to  permit  comparison  of 
results.   (Herbert  Semmel) 

3062-820UU     Psychology.   Interpersonal  Stress.  This  research  examines 
human  responses  in  stressful  situations  (e.g.,  situations  in  which  people 
received  adverse  evaluations,  are  pressured  to  defend  points  of  view  they 
do  not  personally  endorse,  or  are  required  to  make  decisions  that  may 
affect  others  adversely) .  A  variety  of  situational  and  personality 
variables  are  hypothesized  to  influence  responses  in  such  situations. 
(Ivan  D.  Steiner) 
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3063-820^6  T  Microbiology.  Molecular  Weight  Determination.   Molecular 
weight  determination  of  serum  IgA  and  its  subunits  by  the  meniscus- 
depletion  method  of  Yphantis.   (G.  S.  David) 

306U-820U8     Forestry.  Faculty  Research.  Analysis  of  inventory  data 
involding  frequency  counts,  analysis  of  variance,  correlations  and  regression 
analysis.   (J.  J.  Jokela)       1 

3065-820^-9     General  Engineering.   Radon-222  Analysis.   This  program  is 
used  to  determine  the  activity 'of  a  sample  of  Rn-222  at  sampling  time, 
knowing  the  number  of  counts  per  hour  and  the  time  intervals  between 
collection  and  counting,  and  by  applying  corrections  for  radioactive  decay, 
growth  of  alpha-emitting  daughter  atoms,  counter  efficiency,  and  equipment 
background.   (J.  E.  Pearson) 

3066-82050  T  Theoretical  and  Applied  Mechanics.   Thru  Flow  Studies  In 
Flexible  Vessel  Networks.  As  part  of  studies  concerning  blood  flow  in 
the  brain,  thru  flow  effects  on  pulsatile  flow  in  flexible  vessel  networks 
are  being  analytically  modelled.   Changes  in  fluid  impedance  as  a  function 
of  system  configuration,  system  loading,  and  modelled  abnormalities  are 
studied  using  hydraulic  transmission  line  theory.   Computer  facilities  also 
allow  analog  physiological  input  data  to  be  converted  to  digital  data  for  a 
more  correct  representation  of  live  systems.   (James  Wilson) 

3067-82051  T  Materials  Research  Laboratory.   Magnetic  Resonance  Data 
Interpretation.   Electric  charge  density  distributions  and  physical  properties 
related  to  them,  such  as  the  residual  resistivity  and  electric  field 
gradients,  are  to  be  computed  according  to  the  pseudo  potential  method. 
These  results  will  then  be  used  to  interpret  measurements  of  nuclear 
resonance  absorption  in  metals  and  alloys.  The  calculations  involve  evalu- 
ation of  transcendental  expressions  and  sums  over  lattice  sites. 
(T.  J.  Rowland) 
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3068-8205^     Sociology.   Sources  of  Civil  Disturbance.   Structural  and 
cultural  sources  of  political  disturbance  in  UO  nations.   Cultural  stress 
on  individual  achievement  is  basic  independent  variable,  with  structure  of 
opportunity  interacting  to  provide  conditions  for  political  distrubance. 
Culturally  stressed  means  of  achievement  relate  to  the  means  of  opportunity 
and  the  degree  of  cultural  and  structural  integration  is  to  be  taken  into 
account .   ( Southwood) 

3069-82055  T  Forestry.   Economic  Response  to  Forest  Fertilization.  Four 
series  of  l/5-acre  plots  (79  in  number)  were  fertilized  in  UO-year-old 
immature  Douglas-fir  stands  near  Sholton,  Mason  County,  Washington,  in  1958 
and  1959*  The  growth  has  been  measured  for  nine  growing  seasons.  The 
problem  is  to  establish  the  physical  growth-response  for  the  various 
treatments  and  to  analyze  the  economic  implications  of  this  response. 
(T.  R.  Yocom) 

3070-82058     Computer  Science.  Experiment  in  Computer  Education.  An 
experiment  designed  to  test  the  possibility  of  teaching  computer  programming 
to  socially  disadvantaged  high  school  students.   (Nievergelt) 

3071-82059     Agronomy.   Soybean/CRP/lndia .   Computer  analysis  used  as  an 
aid  to  develop  the  soybean  as  a  new  protein  food  source  for  India  while 
engaged  in  university  (UPAU  and  JHKW")  development.   (Leng) 

3072-82060  T  Civil  Engineering.   Traffic  Volume  Data  Summarization.  The 
problem  is  to  obtain  hourly,  daily,  and  peak  hour  traffic  volumecdata  and 
to  graph  the  relationship  between  the  time  of  day  and  the  traffic  volume. 
(Byron  L.  Baxter) 

3073-82061  T  Electrical  Engineering.   Droplet  Corona  Effects.   Calculation 
of  corona  discharge  region  for  small  electrostatically  charged  cerosols. 
(John  Robertson) 
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307^-82063     Physical  Education  for  Men  and  Graduate  PE .   Time  Components 
of  the  Left  Ventricle  During  Work.   The  purpose  of  this  study  is  to  determine 
the  effects  of  moderate,  strenuous,  and  all-out  ergometer  rides  on  time 
components  of  the  left  ventricle  of  young  men.   Twenty  men  will  be  used  as 
subjects.  Test-retest  reliability  will  be  determined.   Significant  differences 
among  conditions  will  be  determined. by  analysis  .of  variance  and  Duncan' s '.new  ■ 
multiple  range.   (S.^Molnar) 


3075-8206^  T   Sociology.   The  Relationship  Between  Female  Migrants  and  Voluntary 
Associations.  The  characteristics  of  female  migrants  and  their  voluntary 
associations  need  to  be  established  through  tabulation  of  the  data.  Relation- 
ships between  these  characteristics  need  to  be  evaluated  in  terms  of  significance 

2 
tests  and  measures  of  association  such  as  X  ,  lambda,  and  Kendall's  Tau,  and 

where  possible,  with  partial  and  multiple  correlation.   (Ruth  Voorhees) 

3076-82065  T  Electrical  Engineering.   Computation  of  Antenna  Impedance  in 
a  Waveguide.   Computation  of  antenna  impedance  in  a  waveguide.   (Lo) 

3077-82066     Geography.   Computer  Mapping  of  Flood  Plain  Sediment  Patterns. 
The  problem  is,  using  the  CalComp  plotter,  to  make  contour  maps  showing  the 
distribution  of  sediment  composition  in  a  portion  of  the  Ohio  River  flood  plain. 
The  maps  should  show  the  distribution  of  sediment  in  percentages  of  clay,  of 
silt  and  of  sand  at  one  foot  intervals  in  the  flood  plain.   (Alexander) 

3078-82067     Civil  Engineering.   Decision  Tables  for  AISC  Specifications. 
The  problem  consists  of  writing  decision  tables  for  the  AISC  specifications, 
checking  their  correctness,  and  evolving  a  workable  program  of  using  them. 
(S.  J.  Fenves) 

3079-83001     Civil  Engineering.   Evaluation  of  Bridge  Deflection  Criteria. 
Use  of  STRESS  and  POST  languages  and  FORTRAN  subprograms  to  design  highway 
bridges  for  various  deflection  criteria.   Use  of  dynamic  response  programs 
to  evaluate  effects  of  flexibility.   (R.  N.  Wright) 
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3080-83002  T  Chemistry  and  Chemical  Engineering.  The  study  of  unimolecular 
decomposition  reaction  by  the  numerical  integration  of  the  exact  and  approxi- 
mate equations  of  motion.   (Wayne  Cady) 

3081-83006  T  Education.  An  Exploration  of  the  First  Year  Effects  of  Racial 
Integration  in  a  Unit  School  District.  Achievement  and  intelligence  test 
scores  will  be  compared  the  year  before  racial  integration  and  the  year  after 
integration  to  ascertain  if  the  differences  are  significant.   (Roger  B.  Marcum) 

3082-83007     Chemistry  and  Chemical  Engineering.  Perturbation  Pair  Functions 
The  many-electron  problem  breaks  down  into  a  set  of  two-electron  problems.  The 
pair  functions  for  these  two-electron  problems  are  calculated  and  also  their 
contribution  to  the  energy.   (Jerry  Goodisman) 

3083-83009  T  Chemistry  and  Chemical  Engineering.   Semi-Optimal  Fins. 
Numerical  analysis  of  heat  transfer  from  a  fin  to  a  boiling  liquid.   Shapes 
approximating  the  optimal  fin  shape  are  to  be  studied.   (Cash) 

308^-83010     Economics,   The  Relative  Efficiency  of  Three  Methods  of 
Teaching  Economics.  Each  of  three  groups  of  Economics  108  students  has  been 
given  a  different  kind  of  instruction.   One  group  was  given  live  instruction; 
one  group  was  given  instruction  by  television;  a  third  group  was  instructed 
largely  by  programmed  learning  materials.  Multiple  regression  techniques  will 
be  used  to  determine  whether  differences  in  mean  scores  on  a  common  examina- 
tion and  on  a  test  of  attitudes  are  significant  or  not.   (M.  Eugene  Moyer) 

3085-83011     Civil  Engineering.  Universal  Stereometric  Camera  Systems. 
Development  of  a  Universal  Stereometric  Camera  System  for  precise  measure- 
ments in  Engineering  applications.   (H.  M.  Karara) 

3086-83012  T  Mechanical  Engineering.  Variable  Pressure  Mixing.  A  study 
of  the  velocity  profiles  in  the  mixing  region  of  two  gas  streams  under  the 
influence  of  a  pressure  gradient.   (D.  F.  Brink) 
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3087-8301^-  T  Materials  Research  Laboratory,   Concentration  Profile 
Resulting  from  Electromigration  (i.e.,  Forced  Diffusion).   The  problem 
is  to  solve  for  numerical  values  of  atom  concentration  as  a  function  of 
time,  position,  ionicity,  Hall  field,  and  temperature  within  a  solid 
subjected  to  a  Hall  electric  field  causing  forced  diffusion.  Theoretical 
expressions  for  concentration  are  in  the  form  of  infinite  series,  which 
can  be  approximated  by  the  first  few  terms  in  the  series.   We  are  interested 
in  numerical  values  for  the  concentration  in  order  to  best  plan  our  experiment 
and  analyze  our  data.   (D.  L.  Kohlstedt) 

3088-83015     Agronomy.   Relationship  3etween  Crop  Yield,  Plant  Composition 
and  Environment.  A  study  of  the  relationship  between  crop  yield,  plant 
composition  and  environmental  factors  such  as  soil  test  values,  applied 
plant  nutrients  and  site  variables.  The  interrelationship  between  these 
variables  will  be  examined  largely  through  regression  and  correlation 
procedures.   (Walker) 

3089-83016  T  Civil  Engineering.   Determination  of  Consolidation  Parameters. 
Calculation  of  consolidation  parameters  of  soils:   (l)  coefficient  of 
consolidation;  (2)  coefficient  of  permeability;  and  (3)  void  ratio, 
(Karim  Habibagahi) 

3090-83017     Mechanical  Engineering.   Controlled  Freezing  Desalination. 
A  theoretical  analysis  of  the  ice-layer  growth  on  the  pre-cooled  hollow 
metal  pellets  in  the  controlled  freezing  desalination  process.   (B.  T.  Chao) 

3091-83018     Microbiology,   DM  Base  Composition  Studies.  The  problem 
involves  the  calculation  of  relative  OD  values  and  percent  G  +  C  from 
temperature  and  AOD  values  obtained  from  DNA  melting  curves.  A  plot  of 
relative  OD  vs.  temperature  is  also  required .  The  computer  time  will  be 
used  for  these  purposes.   (L.  Leon  Campbell) 
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3092-83019  T  Mechanical  Engineering.   Slip  Flow  Over  Plate.   Slip  flow  over 
a  flate  plate  and  wedge.   (Ken  Kasza) 

3093-83021     Civil  Engineering.   Queuing  Model  for  Hopper-Truck.  The 
problem  consists  in  determining  the  production  indices  of  the  hopper-truck 
system  for  various  values  of  the  parameters  like  arrival  rate  of  trucks  and 
servicing  rate  of  hopper  and  in  plotting  curves  production  index  versus  these 
parameters  for  various  numbers  of  trucks.   (George  K.  Varghese) 

309^-83025  T  Sociology.   Correlates  of  an  Occupational  Status.   The  computer 
will  be  used  to  interrelate  approximately  55  variables  descriptive  of  certain 
social  and  occupational  characteristics  of  volunteer  and  professional  firemen. 
Frequency  counting,  measures  of  association,  and  regression  analysis  will  be 
employed  in  the  analysis.   (Clifford  Colman) 

3095-83026  T  Physical  Education  for  Men  and  Graduate  PE.  A  Study  of 
Similarities  in  the  Meanings  Attached  to  Selected  Concepts  in  Administrative 
Theory.  An  attempt  to  identify  the  meanings  a  sample  of  administrators  and 
teachers  of  physical  education,  and  professors  of  educational  administration 
attach  to  selected  concepts  from  the  literature  of  educational  administration. 
The  technique  used  was  a  form  of  the  Osgood  Semantic  Differential.   Statis- 
tical analysis  involved  means  and  the  Mann-Whitney  "U"  test  of  significance. 
( Penny) 

3096-83027  T  CIC  Biometeorology  Graduate  Program.   This  study  will  be  a 
detailed  analysis  of  precipitation  time  series  using  spectrum  and  cross- 
spectrum  analyses  for  various  stations  in  Illinois.  The  data  will  also  be 
used  in  part  for  the  generation  of  a  simulation  model  of  precipitation 
events  and  in  part  for  the  testing  of  the  model.   (John  Lewis,  Jr.) 

3097-83028  T   Chemistry  and  Chemical  Engineering.   Stability  of  an 
Adiabatic  Tubular  Reactor  with  Non-Adiabatic  Recycle.   It  is  desired  to 
find  designs  for  an  adiabatic  tubular  reactor  with  a  non-adiabatic  recycle 
line  such  that  the  following  situations  can  be  observed  experimentally: 
(l)  a  unique  unstable  steady  state  leading  to  a  limit  cycle;  and  (2)  three 
steady  states,  two  of  which  are  unstable.   (J.  F.  Beall) 
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3098-83030     Civil  Engineering.   Stress  Distribution  Under  a  Footing.   Stress 
distribution  under  a  footing.   (G,  Mesri) 

3099-83031     Mechanical  Engineering,   Economic  Multiple  Tool  Life.   Simulation 
of  operational  conditions  for  the  determination  of  the  economic  tool  lives  of 
several  tools  used  concurrently.   (Don  L.  Anderson) 

3100-83032  T  Education.   Vocational  Behavior  of  Women  Vocational  Education 
Students,   The  study  is  concerned  with  describing  women  vocational  education 
students  and  making  comparisons  on  selected  variables,,  i.e.,  education  history,, 
work  experience,  present  employment,  etc.   SSUPAC  programs  will  be  utilized 
exclusively.   (Bailey) 

3101-83033  T  Materials  Research  Laboratory.   Calculation  of  Molecular 
Properties.   Calculation  of  force  constants  and  intensities  of  molecular 
vibrations.  Molecular  orbitals  calculations  of  vibrational  intensities. 
(Gordon  McDugle) 

3102-8303^-  T  Psychology.  Personality  Dimensions  Beyond  the  16  Personality 
Factors,   The  research  will  entail  a  factor  analysis  of  a  JO  x  70  correlation 
matrix.   The  variables  were  derived  by  clustering  600  Cattell-Guiiford 
questionnaire  items  according  to  their  homogeneity,  or  minimum  level  of 
inter correlat ion o  Following  a  number  of  visual  rotations,  the  Dwyer 
extension  technique  of  estimating  the  factor  loadings  of  each  of  the  600 
individual  items  will  be  used.   This  will  mean  essentially  just  a  number  of 
matrix  multiplications.  All  operations  required  should  be  able  to  be  done 
with  existing  SSUPAC  programs.   (John  Ford) 

3103-83036  T  Psychology.  Multidimensional  Scaling  of  Form  Perception. 
This  project  is  concerned  with  the  way  in  which  individuals  perceive  forms 
and  possible  differences  existing  between  individuals.  Multidimensional 
scaling  techniques  will  be  used  to  construct  models  of  the  psychological 
spaces  appropriate  to  form  discrimination.  Factor  analytic  techniques  will 
be  employed  to  differentiate  points  of  view  about  the  stimulus  domain  and 
to  relate  such  differences  to  other  variables.   (Larry  G.  Richards) 
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310U-83037  T  Mechanical  Engineering.   Investigation  of  Separated  Flows  of 
Compressible  Fluids  with  Emphasis  on  Two  Stream  Mixing.   Investigation  of 
separated  flows  of  compressible  fluids  with  emphasis  on  two  stream  mixing. 
(P.  F.  Lilienthal  II) 

3105-83038  T  Agricultural  Engineering.   Energy  of  Soil  Pulverization. 
Investigation  of  soil  behavior  with  respect  to  its  strength  and  energy- 
required  to  pulverize  soil  in  tillage,  at  different  density  moisture 
conditions.   The  soil  strength  and  the  energy  of  soil  pulverization  are 
to  be  investigated  at  different  soil  conditions  using  different  modes 
and  methods  of  failure.   It  is  desirable  to  find  any  correlation  between 
soil  strength  and  energy  and  any  effect  of  moisture  and  density  thereon. 
(Jaipalsingh  Panwar) 

3106-83039  T  Physical  Education  for  Men  and  Graduate  PE.   The  effect  of 
an  Audience  on  the  Performance  of  a  Gross  Motor  Task.   Comparison  of  Ss 
learning  and  performing  alone  and  in  the  persence  of  an  audience  on  a 
gross  motor  task.  Two  2x2  factorial  designs  with  repeated  measures 
constitute  the  research  design.  The  analysis  of  data  will  involve  3  factor, 
factorial  designs  and  other  simple  correlations.   (Rainer  Martens) 

SIOT-SSO^O  T  Physical  Education  for  Men  and  Graduate  PE.   Relationship  of 
Self-Concept  and  Motor  Performance.  Using  extreme  negative  and  extreme 
positive  self-concepts,  this  study  is  designed  to  investigate  the  effect  of 
self -concept  on  performance  of  a  gross  motor  task.  The  effect  of  body- 
concept  on  performance  will  be  considered  in  a  similar  manner.  The  effect 
of  bogus  personality  information  on  motor  performance  will  also  be  investi- 
gated.  (Bruce  Curtis) 

3108-830^1     Communications.  A  survey  on  High  School  Publications' 
Advisors.   I  have  sent  out  a  questionnaire  to  Illinois  advisors  of  high 
school  publications  asking  them  about  their  work  and  work  set  up.   I  would 
like  these  questionnairs  tabulated  so  I  will  know  how  the  advisors  responded 
to  the  various  questions,  and  what  per  cent  of  the  advisors  in  the  same  way. 
(Gene  Gilmore) 
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3109-830^5  T  Mechanical  Engineering.   Temperature  Error  Correction  in 
Thermal  Modeling  of  Spacecraft.   The  computer  programs  will  solve  simple 
radiation-conduction  problems  in  heat  transfer  as  a  test  and  illustration 
of  a  new  temperature  error  correction  being  developed.   This  work  is  part 
of  a  more  general  problem:   Thermal  Modeling  of  Spacecraft.   (B.  T.  Chao) 

3110-83046  T  Psychology.   Role  of  S's  Expectancy  in  Explaining  Sex  of 
S-Sex  of  E  Effects.  _S's  of  both  sexes  will  be  exposed  to  a  supportive  and 
neutral  adult  during  pretraining  tasks.   Curing  the  experimental  tasks,  either 
one  of  these  two  adults  will  be  present.   For  half  the  S's,  each  adult  will  be 
supportive  and  for  the  other  half,  nonsupportive  in  this  task.   It  is  predicted 
that,  regardless  of  sex  of  _S  and  sex  of  E,  _S's  will  respond  at  a  higher  rate 
in  the  experimental  task  when  an  originally  supportive  E  is  nonsupportive  or 
when  an  originally  nonsupportive  E  is  supportive  than  when  an  originally 
supportive  E  is  supportive  or  when  an  originally  nonsupportive  E  is  nonsup- 
portive.  (Merrill  Paletz) 

3111-830U8  T  Zoology.   SNOWYOWL.,  Fourteen  CalComp  plots  -  x  axis,  12  inches 
long  and  y  axis,  6  inches  long.   Each  plot  has  2^0  values,  spaced  at  equal 
intervals  along  the  x  axis.   (James  Gessaman) 

3112-830^-9     Chemistry  and  Chemical  Engineering.   X-ray  Structure  Analysis. 
X-ray  structure  analyses  are  being  carried  out  on  a  variety  of  important 
molecules  in  Organic  and  Biological  Chemistry.   (I.  C.  Paul) 

3113-83050  T   Sociology.   Patterns  of  Addiction.   Chi  squares,  gammas,  and 
means  on  a  number  of  variables  relating  to  narcotics  addiction,  by  region  on 
residence,  while  controlling  for  another  independent  variable.  The  purpose 
is  to  describe  and  compare  two  samples  of  narcotics  addicts  in  order  to 
distinguish  patterns  of  addiction.   (Crawford) 

311^-83051     Graduate  School  of  Business  Administration.   Insurance 
Industry  Trend  Lines.   Plotting  of  trend  lines.   ( Seev  Neumann) 
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3115-83052  T   Sociology.  Factors  in  Interviewer  Competence.  Twenty-six 
interviewers  were  used  to  gather  information  from  approximately  500 
respondents.  A  record  of  errors  and  evaluations  made  "by  the  interviewers 
was  compiled.  The  problem  consists  of  analyzing  (l)  interviewer  and 
respondent  characteristics  and  (2)  other  demographic  variables,  in  an 
attempt  to  discover  which  factors  do  and  do  not  relate  to  interviewer 
competence.   (Gagerman) 

3116-83053  T  Institute  of  Labor  and  Industrial  Relations.   Investment  in 
Graduate  Education.   This  project  is  designed  to  quantify  the  investment  in 
graduate  education  through  the  use  of  the  present  value  method  of  discounting 
in  a  cost-benefit  analysis  framework.   (Frank  Goldberg) 
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11. ^  Glass  Problem  Specifications 

During  the  first  quarter  of  I968,  63  problem  specifications 
were  submitted  to  cover  all  assigned  problems  on  the  709^  in  the  following 
courses. 


J853-810O6     General  Engineering  103. 


J854-81008     Mechanical  Engineering  256 


J855 -81012     Geography  U95 


J856-81013     Psychology  49U, 


J85T-81014     Psychology  U93, 


J858-8102U     Aeronautical  and  Astronautical  Engineering  2Ul 


J859-81025  Architecture  U9U. 


J860-81028  Political   Science  1+51 


J861-81029  Political   Science   ^97 


J862 -81032     Architecture  U56. 


J863-81033     Architecture  3^7- 


J864-81034     Theoretical  and  Applied  Mechanics  ^93 


'865-8IO36     Civil  Engineering  391 


J866-81039     Political  Science  k2rJ 


J867-8IOUO     Agronomy  kkl. 


J868-810U1 


Agronomy  ^93 • 
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J869-82002     Mechanical  Engineering  kkl. 


J870-82003     Mechanical  Engineering  3^1. 


J871-82008     Civil  Engineering  262. 


J872 -82011     General  Engineering  232. 


J873-82012     Electrical  Engineering  386, 


J87U-82013     Vocational  and  Technical  Education  3^4-9 , 


J875-82015     Civil  Engineering  k6l. 


J876-82016     Business  Administration  373 


J877-82017     Architecture  3^Q  ■ 


J878 -82019     Mechanical  Engineering  271. 


J879-82020  Industrial  Administration  J+02  . 


J880-82022     Electrical  Engineering  250 


J881-82023     Electrical  Engineering  U98 


J382 -82021+     Electrical  Engineering  k21, 


J883-82029     Psychology  390 


J88U-82030  Recreation  J+93 


J885-82032     Physics  3^1. 


J886-82033     Electrical  Engineering  251. 
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J88T-82037     Zoology  210. 


J888-82038     Aeronautical  and  Astronautical  Engineering  26l 


J889-82039     Chemistry  and  Chemical  Engineering  ^22 


J890-820UO     Engineering  Honors  297 


J891-820U1     Physics  470 


J892-820U2  Psychology  307 


J893-82043  Psychology  332 


J89^-820U5  General  Engineering  288 


J895-820V7  Electrical  Engineering  U53 


J896-82052     Agricultural  Engineering  387 


J897-82053     Aeronautical  and  Astronautical  Engineering  391 


J898-82056  Sociology  U95. 


J899-82057     Computer  Science  209. 


J900-82062     Mechanical  Engineering  260 


J901-83003     Mechanical  Engineering  221 


J902-83004     Mechanical  Engineering  224 


J903-83005     Civil  Engineering  U97 


J90U-83008     Social  Work  U9I 


J905-83013     Theoretical  and  Applied  Mechanics  311 
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J906-83020     Theoretical  and  Applied  Mechanics  223 


J907-83022     Mechanical  Engineering  306. 


J908-83023     Economics  k-77 


J909-8302U     Geography  U95 


J910-83029     Agricultural  Engineering  356, 


J911-83035     Economics  i+-71. 


J912-8301+2     Political  Science  l+8>+ 


J913-830^3     Geology  kkk. 


J91U-830UU     Nuclear  Engineering  ^11. 


J915-830U7     Mechanical  Engineering  293 
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12 


GENERAL  DEPARTMENT  INFORMATION 


12 .1   Personnel 

The  number  of  people  associated  with  the  Department  in 
various  capacities  is  given  in  the  following  table: 


Faculty- 
Visiting  Faculty- 
Research  Associates 
Graduate  Research  Assistants 
Graduate  Teaching  Assistants 
Professional  Personnel 
Administrative  and  Clerical 
Nonacademic  Personnel  (Monthly) 
Nonacademic  Personnel  (Hourly) 

TOTAL 


Full- 

Part- 

Full-time 

time 

time 

Equivalent 

20 

3 

21.63 

2 

0 

2.0 

2 

0 

2.0 

IT 

93 

65.19 

0 

2 

1.17 

25 

2 

26.25 

25 

0 

25.0 

66 

2 

67.O 

k 

103 

58.10 

161 


205 


268.3^ 


The  Department  Advisory  Committee  consists  of  Professor 
J.  R.  Pasta,  Head  of  the  Department;  Professor  J.  N.  Snyder,  Associate 
Head  of  the  Department;  Professors  K.  W.  Dickman,  L.  D.  Fosdick, 
H.  G.  Friedman,  C.  W.  Gear,  D.  B.  Gillies,  D.  J.  Kuck,  B.  H.  McCormick, 
S.  Muroga,  T.  A.  Murrell,  J.  Nievergelt,  R.  S.  Northcote,  J.  R.  Phillips, 
¥.  J.  Poppelbaum,  S.  R.  Ray,  J.  E.  Robertson,  P.  E.  Say lor,  and 
D.  L.  Slotnick. 
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12.2   Bibliography 

During  the  first  quarter,  the  following  publications  were 
issued  by  the  Laboratory: 

File  Numbers 

(1)  Garter,  C.  E.,  "A  Status  Report  on  the  Design  and 
Construction  of  a  Remote  Graphics  Terminal,"  File 
No.  7^+2,  February  6,  1968. 

(2)  Grothe,  David,  "Preliminary  Specifications  for  ASK 
Version  II,"  File  No.  "jk-6,   March  20,  1968. 

(3)  Heimerdinger,  W.  and  Sterling,  W.,  "A  Program  for 
Generating  a  Set  of  Paths  for  Fault  Location 
GRAPH/MARK  10,"  File  No.  7V3,  February  6,  1968. 

(k)     Knapp,  M.,  Ackins,  G.,  Thomas,  J.,  "Applications  of 

Illiac  IV  to  Urban  Defense  Radar  Problem,"  File  No.  'jkk, 
February  21,  1968. 

(5)  Koga,  Y.,  "Diagnosis  of  Carry-Save  Adder,  Multiply 
Decoder  Gates  and  Multiplicand  Select  Gates  with 

PEX  and  Multiply  Operation,"  File  No.  7^0,  January  3,  1968. 

(6)  McCormick,  B.  H.,  "Advances  in  the  Development  of 

Image  Processing  Hardware,"  File  No.  'jhl,    October  20,  19^7 • 

(7)  Otis,  A.  B.,  Jr.,  "Programming  the  PDP-7  2701  Channel," 
File  No.  jkj,   March  8,  1968. 


Report  Numbers 

(1)  "Illiac  IV  Progress  Report  -  October-December  1967, " 
Report  No.  256. 

(2)  McCormick,  B.  H. ,  Watson,  W.  J.,  Borovec,  R.  To,  "The 
Pattern  Articulation  Unit  of  Illiac  III:  Homogeneous 
Boolean  Functions  in  the  Iterative  Array,"  Report  No. 
253,  January  8,  1968. 


Theses 

(1)  Afuso,  C.,  "Analog  Computation  with  Random  Pulse 
Sequences,"  (Ph.D.),  Report  No.  255,  February  1,  I968. 

(2)  Horsman,  L.  R.,  "Design  Considerations  for  Multilayer 
Transmission  Line  Circuit  Boards,"  (M.S.),  Report  No.  25^, 
February  1968. 
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12.3   Colloquia 


"Finite- -reversal  Pushdown  Automata/'  by  Dr.  Leonard 
Y.  Liu,  Princeton  University,  Princeton,  New  Jersey, 
January  8,  1968. 

"The  Image -Based  Approach  to  Information  Storage  and 
Retrieval,"  by  Professor  S.  R.  Ray,  University  of  Illinois, 
Department  of  Computer  Science,  Urbana,  Illinois, 
February  5>  1968. 

"Computer  Analysis  of  Natural  Language,"  by  Professor 
Susumu  Kuno,  Harvard  University,  Cambridge,  Massachusetts, 
February  12,  1968. 

"A  Taxonomy  for  Programming,"  by  Dr.  Zilahy  Ingerman, 

Radio  Corporation  of  America,  Camden,  New  Jersey,  February  19, 

1968. 

"Techniques  of  Automatic  Wire  Layout,"  Dr.  Sheldon  B.  Akers , 
General  Electric  Company,  Syracuse,  New  York,  February  26,  1968, 

"Robots,"  by  Dr.  Marvin  Minsky,  Massachusetts  Institute  of 
Technology,  Cambridge,  Massachusetts,  March  h,    1968. 

"File  Organization:   Practice  Progmatics,  Theory,"  by 

Dr.  Michael  Senko,  IBM  Research  Division,  Yorktown  Heights, 

New  York,  March  11,  1968. 

"Biomedical  Pattern  Recognition,"  by  Dr.  Robert  Ledley, 
National  Biomedical  Research  Foundation,  Silver  Spring, 
Maryland,  March  18,  1968. 

"File  Organization  for  Information  Retrieval  in  a  Noisy 
Environment,"  by  Dr.  Robert  M.  Hayes,  Director  of  Institute 
of  Library  Research,  University  of  California,  Los  Angeles, 
California,  March  25,  1968 . 
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12. k        Drafting 

During  the  first  quarter,  a  total  of  ^6k   drawings  were 
processed  by  both  drafting  sections : 


Pattern 

General 

Recognition 

65 

35 

kk 

91 

181 

27 

k 

0 

26 

1 

kl 

2 

hi 

0 

Large  Drawings 

Medium  Drawings 

Small  Drawings 

Layouts 

Report  Drawings 

Changes 

Mis  c  e llane  ous 

TOTAL  408  156 

(M.  Goebel  and  J.  Otten) 

12 -5   Shops '  Production 

Job  orders  processed  and  completed  during  the  first  quarter 
of  I968  are  as  follows : 


AEC  1018 

AEC  1^69 

Other 

Machine  Shop 

30 

9 

3^ 

Electronics  Shop 

31 

Ik 

11 

Etch  Shop 

13 

Ik 

16 

Layout  Shop 

13 

11 

12 

Wiring  of  296  standard  printed  circuit  boards  during  this 
period,  accounted  for  8,565  diodes,  1,812  transistors,  and  ll6 
integrated  circuits. 

(F.  P.  Serio) 
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1.   CIRCUIT  RESEARCH  PROGRAM 


(Supported  in  part  by  the  Office  of  Naval  Research  under  Contract 
W000  14-67-A-0305-0007,  W.  J.  Poppelbaum,  Principal  Investigator.) 


Summary 

Dick  Koo  has  finished  his  work  on  the  Photoconductive  Matrix; 
this  is  fully  described  in  his  Ph.D.  thesis,  D.C.S.  Report  Wo.  270, 
"Opto-Electronic  Switching  Matrix,"  May  1^68. 

In  the  area  of  Random  Sequence  Coding,  John  Esch  develops  a 
formalism  for  programming  a  fixed  array  (tree)  of  stochastic  computing 
elements  in  order  to  evaluate  a  given  arithmetic  expression. 

Finally,  Bob  Wickersheim  reports  on  different  ways  of 
synchronizing  the  deflection  system  of  the  Large  Screen  TV  Display  to  an 
incoming  video  signal. 

M.  Faiman 
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1.1  Random  Sequence  Coding   (Project  No.  03) 


1.1.1  Introduction 

The  work  so  far  has  fallen  in  the  following  three  areas : 

(i)    Circuitry  for  generating  various  types  of  random  pulse 
sequence  (RPS,  SRPS,  CRPS). 

(ii)   Number  representation  for  each  of  these  types. 

(iii)   Circuits  for  performing  the  operations  of  addition, 
subtraction,  multiplication  and  division  on  these 
sequences. 

Present  effort  is  towards  the  building  of  operating  systems  to 
test  the  ideas  developed  so  far. 


1.1.2  Implementation 

One  possible  system  utilizes  a  module  with  two  input  operands 
and  one  output.   The  module  can  be  programmed  to  perform  any  of  the 
operations  6   =  (  +  ,  -,  x,  /,  \  ,  /i ,  ^  , /£' ) ,  where  the  arrow(s)  represents 
the  unary  operator  of  raising  to  the  1st  (2nd)  power  and  its  direction 
indicates  the  input  to  be  used.   The  system  consists  of  the  inputs  and 
outputs  of  many  of  these  modules  interconnected  in  some  array.   The 
particular  array  we  have  chosen  is  shown  in  Figure  1.   Such  an  array  can 
be  programmed  fco  perform  any  function  of  the  nine  inputs  and  operations 

e. 

To  be  more  specific,  we  establish  the  logical  system  consisting 
of  improper  symbols  {  +  ,  -,  x,  /,\,^,^,i^,(,)}  and  proper  symbols 
[(j),    a,  ,  a  ,  a  ,  .  .  .  }  .   A  formula  consists  of  a  string  of  mixed  proper 
and  improper  symbols,  and  is  said  to  be  -well-formed  (wf)  if  it  has  any  of 
the  forms : 

1.  (ft,    a^,  a  ,  a  ,  .  .  .  . 

2.  (A  S  B)  where  A  and  B  are  wf  and  &  e  {+,-,x,/} 

3.  (A  V|fl()  or  (A^  f)   where  A  is  wf. 
k.  (<f  pi  A)    or  iff  £  A)   where  A  is  wf . 


-2- 


1 01 


Iq2 


03 


Iq4 


^05 


L06 


^07 


1 08 


•09 


'11 


012 


0i3 


0l4 


'15 


'16 


©17 


0l8 


'21 


'22 


'23 


'24 


'25 


'26 


'27 


031 


032 


033 


'34 


'35 


'36 


041 


042 


043 


O44 


045 


'51 


052 


053 


O54 


061 


062 


063 


071 


072 


Obi 


f  (I01.l02il03.l04il05>106i107.108»109' 


Figure  1.   Array  of  Modules 
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An  example  of  a  -well-formed  formula  (wff)  is: 

f  =  ((((&1  x  a2)  +  a3)   9f)/(0  (a.k   -  ag) ) ) 
which  is  more  easily  recognized  as 

f  =  (a^  +  a  )  /(a^  -  a2) . 

Any  wff  can  be  written  in  for  form  SI  -SIS   .  .  . 
where  S. .  is  a  string  of  improper  symbols  and  each  I   is  a  proper  symbol. 
In  the  example  we  have  chosen,  S   =  ((((,  I  ,  =  a  ,  S   =  x,  I   =  a  , 
S   =  )+,  etc.   In  Figure  1  we  have  restricted  ourselves  to  the  case 
where  j  in  I   is  <  9-  Figure  2  is  a  flow  table  for  programming  the 
array  of  Figure  1. 

An  example  of  the  application  of  this  flow  table  is  the 
equation 

f  =  ((a+b+n)2/e  +  f)/(g  -  hi) 

As  a  wff,  this  is  written  as 

f  -  ((((((a+b)+c)   ?)/e)  +  f)/(g  -  (h  x  i))). 

Figure  3  shows  the  array  filled  in  to  calculate  f . 


John  Esch 
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f=((((((a+b)+c)=>*)/»)+f)/(g-(hxi))) 
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Figure  3 •   An  Example  of  the  Operation  of  an  Array  of  Modules 


1.2  Large  Screen  Television  Display   (Project  No.  09) 

A  study  of  the  various  methods  of  providing  the  synchronization 
interface  has  been  made.   The  three  most  promising  methods  are: 

1.  Image- converter  tube.   There  are  commercially  available 
electron  tubes  -which  have  separate  input  and  output 
synchronization  of  video  information. 

2.  Photodiode  scanning.   A  photodiode  could  be  controlled  by 
the  deflection  system  to  scan  a  monitor  face. 

3.  Monitor-vidicon  system.   A  vidicon  camera  with  external 

synchronization  provided  by  the  deflection  system  could  be 
focused  on  a  monitor  face. 

The  excessive  cost  of  the  image-converter  tube  might  be  a  deciding  factor 
in  preventing  its  use. 

Further  investigation  in  the  theory  of  the  ultrasonic  diffraction 
of  light  has  been  made.   Two  methods  of  light  modulation,  ultrasonic 
and  electro-optic,  -will  be  tried. 

Experimental  equipment  and  related  hardware  are  being  ordered. 


R.  Wickersheim 
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HARDWARE  SYSTEMS  RESEARCH 


(Supported  in  part  "by  the  Atomic  Energy  Commission  under  Contract  No, 
AEC  AT(ll-l)  1^6 9 j  W.  J.  Poppelbaum,  Principal  Investigator.) 


Summary 

Equipment  checkout  and  preliminary  experiments  with  OLFT  are 
described  by  David  Casasent,  et  al. 

The  VISTA  system  is  in  the  process  of  being  assembled  and  is 
reported  on  by  David  Rollenhagen. 

Transformatrix  is  now  jointly  in  the  hands  of  Larry  Ryan,  Orin 
Marvel  and  Yiu  Wo.  Their  report  outlines  the  system  and  discusses  hard- 
ware schemes  of  generating  coordinates  and  coordinate  transformation. 

Larry  Wallman  has  begun  a  new  project  which  is  intended  to 
lead  to  a  3D  Television  system.   He  discusses  a  technique  based  on  methods 
of  integral  photography. 

Finally,  another  new  project,  Bundle  Processing,  is  being  under- 
taken by  David  Ring.   This  is  a  multiwire  information  processing  system 
in  which  stochastic  notions  are  applied  to  the  space  rather  than  the  time 
domain . 


M.  Faiman 
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2.1  OLFT   (Project  No.  12) 

2.1.1  Equipment  Checkout 

The  beam  current  from  the  write  gun  is  now  carefully  monitored 
by  a  microammeter  and  kept  below  5uA  to  prevent  damage  to  the  KDP 
crystal.   The  circuitry  of  the  ramp  generators  has  been  changed  to  enable 
them  to  be  triggered  from  normal  sync  pulses.   Their  duty  cycle  can  thus 
be  increased,  so  that  the  system  is  operative  at  TV  rates  with  faster 
rise  and  fall  times.   Circuitry  for  disabling  the  electron  gun  in  the 
event  of  loss  of  sweep  has  also  been  incorporated  and  is  shown  in  Figure  1. 

This  is  necessary  due  to  the  fact  that  the  target  is  a  KDP 
crystal  and  not  a  phosphor.   When  sweep  in  either  direction  is  lost  and 
the  electron  beam  rescans  the  same  area  on  the  crystal,  excessive  voltage 
and  heat  are  generated  which,  experience  has  shown,  will  destroy  that 
part  of  the  crystal  target.   Thus  the  circuitry  of  Figure  1  was  incor- 
porated to  gate  the  gun  off  after  1  1/2  scan  times  in  either  direction 
whenever  the  sweep  ramps  are  not  present. 

An  alarm  system  to  warn  of  loss  of  vacuum  due  to  power  failures 
or  other  causes  is  presently  being  implemented.   It  is  hoped  that  the 
interaction  effects  of  Gl,  G2  and  video  gain  on  picture  quality  can  be 
better  understood  and  explained  from  current  and  voltage  measurements 
taken  from  meters  floating  at  cathode  potentials  in  an  isolated  plexiglass 
housing. 

2.1.2  Resolution  Investigations 

An  input  pattern  consisting  of  the  letters  AEC  superimposed  on 
a  grating  of  35  vertical  bars  has  been  transmitted  via  a  closed  circuit 
TV  system  to  the  coupling  amplifier,  written  on  the  KDP  crystal  and 
reproduced  on  a  second  camera  by  a  four  lens  optical  system  as  shown  in 
Figure  2.   Photographs  of  the  unfiltered  and  filtered  pictures  thus  trans- 
mitted are  shown  in  Figures  3  and  h,    respectively.   The  reconstructed 
image  is  on-line,  since  moving  objects  placed  in  view  of  the  first  camera 
can  be  observed  to  move  on  the  monitor  of  the  second  camera.   Attempts 
to  transmit  gratings  of  100  line  resolution  proved  unsuccessful;  the  bars 
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Figure  3-   Unfiltered  Reconstructed  Image 
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Figure  h.      Spatially  Filtered  Reconstructed  Image 
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could  not  be  clearly  resolved.   An  atter.pt  to  transmit  live  commercial 
TV  over  the  system  verified  the  need  to  increase  the  resolution  capabilities 
of  the  system  and  to  incorporate  the  erase  gun  in  further  on-line  experi- 
ments.  The  retention  time  of  the  crystal  proved  to  be  too  long,  as  expected, 
and  resulted  in  the  overlapping,  superposition  and  merging  of  adjacent  TV 
frames  with  a  corresponding  loss  in  resolution. 

In  view  of  these  conclusions,  a  rigorous  series  of  tests  has 
been  established  to  determine  which  crystal  assembly  and  which  combination 
of  write  gun  potentials  are  best.  Once  the  maximum  resolution  has  been 
measured,  the  retention  time  of  the  crystal  will  be  accurately  measured 
and  the  erase  gun  circuitry  activated. 

2.1-3  Sync  and  Trigger  Control 

Al  Irwin  has  designed  and  implemented  the  timing  pulse  circuitry 
of  Figure  5-   The  circuit  generates  the  standard  TV  horizontal  and  vertical 
drive  pulses  for  the  ramp  generator,  and  standard  horizontal  and  vertical 
sync  pulses  from  a  composite  video  signal. 

The  composite  video  is  fed  into  the  timing  pulse  generator  and 
into  the  preamp  section  of  the  coupling  amplifier.   The  impedance  matching 
network  and  Ql  amplify  this  standard  TV  video  signal  and  level  shift  it 
so  that  it  swings  from  0  to  5V.   Q2  serves  as  a  video  clip  whose  level 
is  between  blank  level  and  the  peak  video  level.   The  composite  sync  at 
the  output  of  Q3  is  then  differentiated  to  form  the  horizontal  sync  at 
Q5  and  integrated  to  form  the  vertical  sync  at  QJ.   The  two  NANDS,  A  , 
and  A  ,  serve  as  fast  inverters  with  well  regulated  DC  levels. 

The  horizontal  sync  pulses  from  Q5  have  the  31.2Hz  vertical 
equalizing  pulses  present.   These  are  removed  by  the  one-shot  multi- 
vibrator, formed  of  0  and  0  ,  with  a  4  5  u sec  time  constant,  which  triggers 
on  every  other  vertical  equalizing  pulse.   The  differentiator  and  second 
one-shot  with  a  U.5  u-sec  time  constant  generate  the  horizontal  drive  pulses 
for  the  ramp  generator  and  the  horizontal  sync  pulse  from  which  the  key- 
clamp  pulse  in  Figure  1  is  formed. 


David  C as as en t 
Doug  Sand 
Al  Irwin 
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2.2  VISTA  (Project  No.  Ik) 

2.2.1  Construction  Status 

In  order  to  fascilitate  the  design,  construction  and  testing 
procedure,  the  VISTA  system  has  been  subdivided  into  six  distinct  sub- 
systems : 

1)  A/D  Converter 

2)  Horizontal  Ramp  Generator 

3)  Frame  Control  Circuitry 
k)  Vertical  Ramp  Generator 

5)  Scan  Program  Control 

6)  Delta-Information  Density  Detector 

Miscellaneous  timing  and  combinational  circuitry  which  interconnect 
these  subsystems  as  well  as  the  camera  and  monitor  and  their  associated 
circuitry  have  been  omitted  in  this  list. 

Subsystems  1  and  2  have  been  discussed  in  some  detail  in  previous 
reports.   Figure  1  is  a  block  diagram  illustrating  these  two  subsystems 
and  their  interconnection.   Subsystems  3,    ^->    and  5  have  been  designed  and 
constructed  on  printed  circuit  boards  and  await  testing.   Simplified  block 
diagrams  of  the  Frame  Control  Circuitry,  the  Vertical  Ramp  Generator  and 
the  Scan  Program  Control  are  shown  in  Figures  2,  3,  and  k,   respectively. 

The  Frame  Control  Circuitry  determines  the  number  of  frames  in 
the  slow  and  fast  scan  modes  in  which  the  system  resides  (programmed  via 
the  switch  banks),  and  alternately  switches  the  system  between  these  two 
modes.   This  system  also  times  the  A/D  conversion  and  sampling  of  the 
A/D  buffer  register. 

The  Vertical  Ramp  Generator  is  simply  a  D/A  converter  with 
amplifiers  suitable  for  driving  the  deflection  plates  in  the  television 
camera  and  X-Y  inputs  to  the  monitor.   The  digital  count  is  derived  by 
summing  the  bits  of  the  nine-bit  counter  and  those  at  the  outputs  of  the 
Scan  Program  Control.   This  operation,  in  effect,  produces  a  stair-step 
ramp  output  whose  dc  position  is  determined  by  the  Scan  Program  Control. 
The  shifting  dc  position  eliminates  the  bar  drift  phenomenon  at  slow  scan 
rates  by  shifting  the  television  raster  up  and  down  in  a  prescribed 
manner.   (Refer  to  previous  reports.) 
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The  Scan  Program  Control  consists  of  two  up-down  counters  and 
miscellaneous  combinational  circuitry.   The  preset  count  and  terminal 
count  are  programmed  manually  to  determine  the  shifting  sequence.   The 
outputs  of  each  counter  are  alternately  gated  into  the  register  of  the 
Vertical  Ramp  Generator. 

The  printed  circuit  card  rack  frame  is  currently  being  built 
and  the  enclosed  racks  are  being  wired.   Power  supplies,  frame,  blower, 
disc  recorder  and  controls  are  to  be  mounted  in  a  cabinet  in  the  immediate 
future.   Thus,  construction  of  the  system  is  approaching  its  final  stages. 

An  inexpensive  Marsan  television  camera  with  electrostatic 
vidicon  has  been  purchased  and  is  to  be  used  for  initial  testing  of  the 
slow-scan  system.   In  the  event  that  the  vidicon  proves  unsatisfactory  (it 
is  an  older  type  2-inch  tube  with  fairly  high  lag  and  probably  high  leakage) 
a  more  expensive  version  will  be  purchased  for  inclusion  in  the  final 
system. 

David  Rollenhagen 
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2.3  The  Tricolor  Cartograph   (Project  No.  16) 

During  the  last  quarter  the  system  was  completed.   A  change 
was  made  to  the  right  and  left  point  dumping  logic  so  that  these  registers 
are  now  filled  synchronously  rather  than  asynchronously.   This  was 
necessary  because  the  horizontal  counter  had  not  always  settled  when  the 
dump  occurred  and  therefore  erroneous  signals  were  put  into  the  registers . 

The  final  report  on  this  project  has  been  completed  and  will 
be  issued  in  the  near  future. 

W.  J.  Kubitz 
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2.4  Tr ans f ormatr ix   (Project  No.  17) 

2.4.1  Outline  of  System 

Work  is  proceeding  on  the  system  design  of  Trans formatrix.   This 

graphical  processor  transforms  an  input  picture  which  is  represented  by 

32  x  32  signals,  x,  (k,  1  =  0,  1,  .  .  .  31)  into  an  output  display  of 

signals,  y.  .  (i,j  =  0,  1,  .  .  .  31)-   It  is  planned  to  display  the  y. . 
■*•«  1  j 

values  on  a  CRT  monitor.   Each  of  the  outputs  y. .  is  determined  from  the 

inputs  x,  ,  hy  following  equation. 

31 
yij  =  aiJ  +  k,5=0  bijkl  '  \l  (1) 

In  (l)  the  a.  .  and  b.  ..  .  are,  in  general,  complex  coefficients  which  are 
ij      ljkl 

fixed  for  a  given  transformation.   If  y.  .  is  complex,  then  one  or  more 
°f  C|y-j| j  real  part  (y.  .),  imaginary  part  (y.  .)}  may  be  displayed. 

Two  transformations  will  be  realized  in  hardware.   One  is  a 
Coordinate  Transformation  (translation,  rotation,  and  magnification  of 
the  input  picture)  and  the  other  is  the  spatial  Fourier  Transform  of  the 
input  pattern.   Both  transformations  result  in  a. .  =0  for  all  (i,j)  in 

(1). 

It  is  desired  that  Trans formatrix  process  graphical  information 

at  television  speeds  (30  frames  per  second).   Thus,  for  each  frame  of 

input  information  (presented  in  parallel),  y.  .  must  be  calculated  for 

all  1,024  combinations  of  the  integers  (i,j).   This  means  that  each  y. . 

is  to  be  calculated  in  approximately  32us.   Equation  (l)  reveals  that 

1,02^  separate  multiplications  must  be  performed  and  the  resulting  products 

summed  in  order  to  form  each  y. ..   The  large  number  of  multiplications 

required  to  determine  each  y. .  is  naturally  suited  to  stochastic  computing 

methods.   If  we  represent  the  input  signals  x^  and  the  coefficients 

b.  .,  -  by  SRPS,  then  each  product  b.  .,  .  '  x.  ,  ,  with  (i,  j)  constant,  can 
ljkl  ljkl    kl 

be  formed  with  a  single  digital  AND  circuit.   Thus,  1,024  AND's  are 
required  to  form  the  1,024  products. 

It  does  not  seem  attractive  to  sum  the  1,024  products  in  a 
stochastic  manner.   The  large  number  of  products  and  correlation  among 
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the  products  would  necessiate  many  summers  in  addition  to  high  order 
compensation.   Summing  of  the  products  in  an  analog  manner,  probably 
using  operational  amplifiers  in  a  summing  configuration,  appears  to  be  the 
logical  alternative. 

Assuming  a  clock  rate  of  10MHz  and  an  integration  interval  of 
approximately  32  |i  s . ,  accuracy  of  5-5^  can  be  achieved.  This  should  be 
acceptable  for  graphical  processing. 

2.4.2  On-Line  Calculation  vs.  Storage  of  Coefficient 

Three  methods  for  providing  the  coefficients  b.    for  the 

ljk± 

stochastic  multipliers  were  considered.   The  first  method  would  require 
a  mass  memory  to  store  all  (32) '  =  1,048,576  coefficients  plus  a  capa- 
bility for  providing  1,024  words  to  the  coefficient  array  within  about 
5  |_is.   This  idea  was  soon  discarded  as  unrealistic  for  the  intended 
application,  not  only  because  of  the  anticipated  cost  but  because  better 
methods  were  advanced  which  took  advantage  of  the  symmetry  present  in 

the  coefficients  b.  .,  n  . 
ljkl 

It  was  mentioned  in  the  last  Q.T.P.R.   that  both  Coordinate 

Transformation  and  the  spatial  Fourier  Transform  have  properties  which 

drastically  reduce  the  number  of  unique  coefficients  b.  ..  ,  needed  to 

ljkl 

describe  their  actions  on  the  input  pattern.  For  the  Coordinate  Trans- 
formation it  is  easily  seen  that  in  each  frame  of  1,024  coefficients  at 
most  one  is  equal  to  1;  the  remaining  coefficients  are  equal  to  0. 
Because  of  the  properties  of  the  sine  and  cosine,  each  frame  of  coefficients 
for  the  Fourier  Transform  contains  at  most  17  unique  coefficients. 

Considering  the  Fourier  Transform  subsection  of  Trans formatrix, 

a  second  approach  to  the  generation  of  the  coefficients  b.  .,  ,  would  be 

ljkl 

to  store  the  17  unique  coefficients  as  SRPS  and  then  switch  them  to  the 
appropriate  stochastic  multipliers.   The  size  of  the  necessary  switching 
system  made  this  approach  unattractive. 

Calculation  of  the  coefficients  on-line  proved  to  be  an  acceptable 
solution.  For  the  Fourier  Transform  the  coefficients  will  be  determined 
a  row  at  a  time  (32  at  a  time),  with  the  total  time  needed  to  calculated 
all  1,024  coefficients  to  be  kept  (hopefully)  under  5  M-s.   As  will  be  seen 
below,  the  coefficients  for  the  Coordinate  Transformation  are  determined 
in  much  less  time. 
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2.4.3  The  Coordination  Transformation 

The  Coordinate  Transformation  subsection  of  Trans formatrix 
performs  operations  on  the  input  pattern  which  are  identical  to  those 
performed  by  the  Paramatrix  computer  (see  D.C.L.  Reports,  Nos .  187,  188, 
and  2^9)  with  the  important  exception  that  the  input  picture  to  Trans- 
formatrix  will  have  a  grey  scale  comparable  to  that  used  in  television, 
whereas  the  input  picture  to  Paramatrix  has  a  grey  scale  of  2. 

Let  (u,v)  represent  the  quantized  coordinates  of  a  point  in 
the  input  pattern.  Under  the  Coordinate  Transformation  this  point  is 
transformed  into  a  point  (U,V)  in  the  output  pattern  given  by: 

U  =  m(u+a)  cos  6   +  n(v+b)  sin  0  (2) 

V  =  -m(u+a)  sin  6  +   n(v+b)  cos  0  (3) 

In  the  above  equations  a  and  b  are  the  amount  of  translation  in  the  u  and 
v  directions,  respectively;  m  and  n  are  the  magnification  factors  in  the 
u  and  v  directions,  respectively,  and  6   is  the  angle  of  rotation. 

As  it  stands,  the  Coordinate  Transformation  given  by  equations 
2-3  is  ambiguous,  since  under  certain  transformations  the  quantized  nature 
of  the  coordinates  makes  it  possible  to  map  more  than  one  input  point 
to  the  same  output  point.   This  ambiguity  may  be  alleviated  by  performing 
the  inverse  transformation  defined  by  the  following  equations. 

u  =  -  [U  cos  6   -  V  sin  0]  -  a  (k) 

m 

v  =  -  [U  sin  0  +  V  cos  0]  -  b  (5) 

n 

In  practice  U  and  V  will  be  normalized  voltages  taken  off  the 
horizontal  and  vertical  drives  of  the  CRT  output  display  monitor.   As 
shown  in  Figure  1,  u  and  v  will  be  converted  to  digital  signals  which 
will  be  used  in  a  32  x  32  selection  array  to  set  the  appropriate  co- 
efficient (if  there  is  one)  equal  to  1  and  all  others  equal  to  zero. 


Larry  Ryan 
Orin  Marvel 
Yiu  Wo 
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32x32  SELECTION  MATRIX 
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u=  ^  [U  cos  9  -  Vsin  6]  -  a 
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Figure  1.   Block  Diagram  of  Coordinate 
Transformation  Subsection 
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2.5  3D  Television   (project  No.  1^) 

A  television  system  is  being  designed  "which  will  present  a  3D 
picture  to  the  viewer.   This  is  accomplished  by  placing  a  cylindrically 
lenticular  screen  on  a  television  monitor  and  interlacing  the  even 
field  from  one  camera  with  the  odd  field  of  an  appropriately  placed 
second  camera.   The  lenticular  screen  will  cause  the  eyes  to  see  the 
appropriate  fields  of  information  as  a  three  dimensional  picture. 

Experiments  are  being  carried  out  to  determine  the  optimum 
configuration  for  the  lenticular  screen.   Figure  1  shows  the  system 
design.   Figure  2  shows  the  probable  type  of  screen. 

L .  Wallman 
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Figure  1.      System  Design 
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2.6  Bundle  Processing   (Project  No.  21) 

2.6.1  Preliminary  Ideas 

Work  is  presently  "being  done  in  this  group  and  others  on 
stochastic  computation  -  the  operations  on  numbers  represented  "by 
probabilities  of  occurence  of  random  pulses  over  a  period  of  time.   The 
bundle  processing  project  is  investigating  operations  on  numbers  repre- 
sented by  the  probabilities  of  occurence  of  a  voltage  over  a  large 
number  (bundle)  of  wires.  For  instance,  the  number  0.5  could  be  repre- 
sented on  a  bundle  of  1000  wires  by  applying  a  voltage  to  500  wires 
chosen  at  random.  As  in  stochastic  representation,  if  the  numbers  are 
represented  by  a  truly  random  distribution  of  voltages,  certain  arithmetic 
operations  can  be  performed. 

Some  of  the  operations  that  can  be  done  easily  are: 
Division  by  a  constant  -  say  three.   Enough  "zero"  wires  are  added  to 

make  the  bundle  exactly  three  times  as  large  as  it  first  was, 
and  then  at  random,  one  third  of  the  wires  of  the  new  bundle 
are  chosen. 
Multiplication  -  the  wires  from  two  bundles  are  paired  -  one  from  each 
bundle  -  at  random.   Each  of  these  pairs  is  used  as  the  input 
of  a  logical  AND.   The  output  of  the  AND's  will  be  the  product 
of  the  two  input  bundles . 
Averaging  -  two  bundles  are  placed  next  to  each  other  to  make  one  large 

bundle.   This  large  bundle  contains  the  sum  of  the  two  bundles, 
but  contains  twice  as  many  wires.   If  half  the  wires  of  the 
large  bundle  are  chosen  at  random,  those  chosen  will  contain 
the  average  (those  not  chosen  will  also  contain  the  average). 
At  the  present  time,  other  mappings  are  being  investigated  and 
it  is  expected  that  they  will  allow  the  representation  of  negative  numbers 
for  instance,  and  will  allow  division  and  subtraction. 

David  Ring 
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3-    SOFTWARE  SYSTEMS  RESEARCH 

This  quarter  has  seen  the  first  version  of  the  completely 
automatic  system  for  ordinary  differential  equations.   A  preliminary- 
description  is  available  for  users  and  it  is  "being  offered  on  a  test  basis 
to  users  at  Argonne  and  Urbana.   Corrections  to  known  errors  will  be  made 
in  September  at  which  time  it  will  be  distributed  more  widely.   Work  has 
begun  on  a  similar  system  for  initial  value  problems  in  partial  differential 
equations . 

Little  progress  was  made  on  the  graphic  terminal  this  quarter 
because  the  hardware  efforts  were  devoted  to  modifications  to  the  338  and 
the  interface  between  the  360  and  the  PDP-7.   The  display  controller  has 
been  constructed,  and  checkout  should  start  in  July.   Design  work  has 
started  on  an  interface  between  the  338  and  the  Data  Disk. 


C.  W.  Gear 
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3.1   Ordinary  Differential  Equations 

The  integration  package  for  ordinary  differential  equations  has 
been  completed  and  debugged.   Some  recent  additions  have  been  the  following: 

1.  The  Supervisor  program  which  controls  the  input,  the 
interpretation  of  the  control  cards,  and  recognizes  errors 
in  the  data. 

2.  The  program  which  produces  the  subroutine  PDERIV,  which 
calculates  the  partial  derivatives. 

These  derivatives  are  then  stored  in  an  array  and  used 
by  the  Fortran  integration  subroutine  to  obtain  the  amounts 
by  which  the  predicted  values  of  the  function  are  to  be 
corrected. 

3.  SPRINT,  which  is  a  subroutine  produced  by  PASS  2  in  order 
to  move  the  appropriate  values  of  variables  to  be  printed 
into  COMMON  before  each  printing  by  the  Fortran  routine. 

h.      H-size,  a  subroutine  which  calculates  the  maximum  allowable 

step  size  change  for  integration  methods  of  the  order  currently 
being  used,  and  the  next  higher  and  lower  orders. 

Users  may  supply  their  own  formats  for  page  headings  and  for 
variables  to  be  printed.   In  order  to  specify  page  heading  formats  the  user 
supplies  the  key  word  HEAD  in  the  free  format  input,  followed  by  the  format, 
consisting  of  up  to  256  characters  including  the  enclosing  parentheses.   A 
similar  method  is  used  for  indicating  the  format  for  the  print  variables, 
except  in  this  case  the  user  supplies  the  key  word  FORMAT.   Any  number  of 
blanks  may  come  between  the  HEAD  or  FORMAT  key.  word  and  the  initial  left 
parenthesis  of  the  specification. 

The  Fortran  integration  program  has  been  modified  to  meet  the 
requirements  of  the  Supervisor  program.   The  two  major  changes  were  in  the 
areas  of  end  conditions  and  printing  the  results  of  the  integration.   Rather 
than  stopping  the  integration  after  a  certain  number  of  printing  intervals  in 
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the  independent  variable,  it  is  possible  to  specify  an  end  value  for  the 
independent  variable  or  any  of  the  dependent  variables.   After  each 
successful  step  in  the  integration  subroutine,  the  value  of  the  specified 
end  variable  is  tested.   If  the  end  value  has  not  been  reached,  the 
program  continues.   If  its  current  value  exceeds  the  desired  end  value, 
backward  interpolation  is  performed  to  reach  the  end  value. 

A  procedure  has  also  been  added  in  order  to  print  a  heading 
for  each  page,  and  at  given  intervals,  the  variables  specified  by  the 
user.   The  format  for  printing  is  supplied  by  the  supervisor  program. 

There  have  been  some  further  modifications  in  the  Fortran  program 
which  pertain  to  the  actual  method  of  integration.   The  test  for  convergence 
of  the  corrector  has  been  changed  from  one  which  was  a  constant  (10    )  to 
one  which  depends  on  the  requested  error  and  the  order  of  the  method 
being  used.   Also  the  error  bound  used  for  determining  whether  or  not  a 
step  in  the  integration  will  be  accepted  has  been  revised  to  depend  on  the 
coefficients  of  the  method  being  used.   Many  controls  regarding  the 
satisfactory  progress  of  the  integration  and  corresponding  messages  to  be 
printed  have  been  added. 

•  The  integration  package  is  currently  being  tested  on  different 
types  of  equations  and  data  in  order  to  determine  whether  all  user  errors 
are  detected  by  the  program  and  if  there  is  some  procedure  which  is 
effective  in  any  situation. 

C.  Dill 

C.  A.  Ellis 

K.  Ratliff 


3.2   Hardware  Modifications 

The  graphic  tablet  interface  was  designed,  wired,  and  checked  out. 
Both  Sylvania  and  BBN  (Graphacon)  sent  tablets  for  testing. 

The  Sylvania  tablet  seems  to  be  a  rather  rugged  device.   The  tablet 
surface  is  protected  by  a  glass  sheet  and  is  mounted  in  a  frame  approximately 
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six  inches  larger  overall  than  the  tablet  usable  area  dimension  of  10 
inches  by  10  inches. 

The  tablet  utilizes  a  method  of  broadcasting  a  traveling  wave  on 
a  special  plate  below  the  tablet  surface.   The  wave  is  generated  at  fixed 
times  and  point  detection  is  done  with  a  capacitive  pickup  pen,  or  stylus. 
The  location  of  the  pen  is  determined  by  measuring  the  phase  shift  of  the 
wave  against  a  standard  at  the  point  of  detection  and  doing  A  to  D 
conversion  to  generate  a  12  bit  digital  number  for  both  X  and  Y.   Some 
amount  of  registration  and  center  crossover  error  was  detected  in  the 
test  model.   Both  errors  are  adjustable. 

The  BBN  (Graphacon)  tablet  is  a  somewhat  larger  device  with  an 
overall  size  of  about  12  to  ik   inches  larger  than  the  usable  area  size  of 
10  by  10  inches.   The  writing  surface  is  protected  by  a  three  mil  epoxy 
wear  coat  and  point  sensing  is  done  with  a  copper  wire  in  an  epoxy  pen 
tip.   The  stylus  will  detect  data  reliably  only  up  to  about  5  mils  from 
the  tablet  surface.   Static  electricity  seems  to  have  a  very  adverse  effect 
on  tablet  operation.   This  tablet  utilizes  a  fixed  102U  by  102U  line  grid 
in  a  mylar  substrate.   Stylus  location  is  identified  by  sensing  X  and  Y 
coincidence  and  reading  the  tablet  coordinate  counts  out  as  a  digital  number. 

Reliability  tests  were  made  on  the  Data  Disk  memory,  and  reliability 
seems  to  be  a  bit  better  than  indicated  by  the  company.   Tracks  were  written 
with  a  fixed  pattern  at  a  3  meg.  rate  and  read  back  for  several  days  with  a 
very  low  error  rate.   The  errors  that  did  occur  seemed  to  be  of  the  single 
error  type  and  are  recoverable  on  the  next  pass.   Sector  clocks  have  been 
written  on  the  disc.   The  disc  track  was  divided  into  12  sectors  of  8192  bits 
each  with  a  sector  gap  of  128  bits. 

Checkout  of  the  display  drive  logic  has  begun.   A  new  logic  gate  to 
hold  1500  IC's  and  a  new  voltage  distribution  system  have  been  mounted. 

Preliminary  design  and  testing  were  done  for  the  teletype  interface 
to  the  graphic  console.   A  working  model  is  now  operating  to  receive  information 
from  the  teletype.   A  transmitter  is  being  built  to  accept  the  information  and 
send  it  back  to  the  TTY. 
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A  Hewlett  Packard  Model  1300A  large  screen  display  scope  was 
borrowed  from  the  Physics  department  for  testing  and  evaluation.   The 
scope  appears  to  be  capable  of  operating  much  faster  than  our  requirements. 
The  stated  bandwidth  of  the  device  is  20  mhz,  but  no  attempt  was  made  to 
run  at  this  speed.   The  feature  of  the  scope  that  caused  the  most  difficulty 
was  the  low  input  signal  range  in  X  and  Y.   (Nominally  . 5v  for  full  scale 
defl.).   It  was  also  noticed  that  some  line  isolation  is  needed.   Noise 
from  the  line  is  apparent  in  the  display. 


C.  Carter 

T.  E.  Kerkering 

H.  E.  Lopeman 

R.  L.  Miller 


3. 3   CAPS  338  Software 

The  changes  to  the  current  version  of  the  flowchart  editing 
system  in  order  to  accommodate  the  new  set  of  operations  have  been 
completed.   The  implementation  of  the  set  of  operations  for  the  new 
version  of  the  system  has  been  completed  except  the  extended  operation 
"ADD".   (See  the  Quarterly  Report  for  January,  February,  March,  1968, 
for  a  detailed  description  of  the  new  version  of  the  flowchart  editing 
system. )   This  new  version  of  the  flowchart  system  can  be  obtained  from 
T.  Lo,  Room  120,  D.  C.  L. 

The  operation  of  moving  the  CRT  window  by  light  penning  the 
LEFT,  DOWN,  RIGHT,  or  UP  light  button  is  implemented  in  such  a  way  that 
the  flowchart  instead  of  the  CRT  window  is  moved  to  the  direction  as 
indicated  by  the  light  button,  i.e.  light  penning  the  LEFT  light  button 
will  cause  the  flowchart  to  move  to  the  left.   In  addition  to  the  use  of 
the  light  pen  to  control  the  movement  of  the  whole  flowchart,  the  same 
operation  can  be  performed  by  tapping  the  left  four  keys  of  the  five-figure 
keyboard  in  the  DEC  338.   Tapping  any  two  keys  simultaneously  will  cause 
the  flowchart  to  move  to  the  combined  direction.   From  left  to  right  the 
function  of  key  is  corresponding  to  the  four  light  button  as  displayed  in 
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CRT  screen.   The  right-most  key  of  the  keyboard  (corresponding  to  the  bit  11 
of  the  PDP-8's  switch-register)  is  a  disabling  key.   When  this  key  is 
turned  on,  the  operation  of  moving  the  whole  flowchart  by  the  keyboard  is 
disabled,  and  the  operation  of  the  whole  flowchart  movement  under  the  control 
of  a  joy  stick  is  enabled  and  vice  versa.   The  implementation  of  the  operation 
of  the  joy  stick  will  wait  until  a  joy  stick  is  installed  to  the  DEC  338 
hardware. 

In  this  version  the  operation  of  MOVE  has  been  changed  and 
enhanced.   When  moving  a  symbol  which  is  not  grouped,  the  coordinates  of 
this  symbol  are  always  checked  for  edge  violation  and  there  is  a  convention 
that  an  ungrouped  symbol  is  not  able  to  be  moved  out  of  the  CRT  window. 
With  such  a  convention  the  ease  and  fast  moving  of  a  non-grouped  symbol 
can  be  achieved  without  any  possible  display  failure  caused  by  just  resuming 
the  display  from  the  point  interrupted  by  light  pen  before  an  updated  display 
file  is  generated.   The  function  of  light  penning  an  arrow  symbol  has  been 
changed  such  that  light  penning  an  arrow  other  than  the  arrow  light  button 
will  result  in  inserting  a  connector  into  the  arrow  and  the  new  connector 
will  be  moved  by  light  pen  in  the  same  fashion  as  other  movable  connectors. 
Light  penning  the  arrow  symbol  light  button  will  result  in  the  arrow 
connection. 

All  flowchart  source  files  created  and  saved  by  the  old  versions 
of  the  flowchart  editing  system  are  still  acceptable  to  this  new  version, 
and  this  property  of  compatibility  will  be  maintained  if  any  improvement 
of  this  system  is  to  be  made  in  the  future. 

3.^   DEC  338  Software 

Work  was  on  the  development  of  a  more  general  display  system  for 
the  DEC  338,  which  will  provide  service  to  rather  diverse  users.   In  this 
system  the  user  is  allowed  to  create  his  own  pictures  or  symbols  as  on  the 
light  button  and  on  the  light  button  the  user  can  create  in  the  computer  a 
model  of  his  design  problem  with  the  operations  provided. 
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An  effort  was  devoted  to  the  investigation  of  a  rather  general 
data  structure  which  will  he  powerful  enough  to  handle  every  possible 
application  this  new  display  system  might  encounter  hut  will  not  cause  too 
much  loss  in  the  speed  of  display-file  generation  and  man-machine  communi- 
cation.  A  great  deal  of  time  has  been  spent  in  search  of  related  literature 
hoping  to  get  more  concept  and  help  in  the  derivation  of  such  a  data 
structure  for  this  proposed  general-purpose  display  system. 

The  implementation  of  the  Convert  program  has  been  suspended 
again  and  will  probably  wait  until  the  communication  linkage  between  the 
IBM  360  and  PDP-T  is  completed  because  the  decision  to  implement  it  on 
which  computer  has  been  revised.   Now  it  is  decided  that  the  Convert 
program  be  implemented  on  the  main  computer  and  so  the  converted  program 
could  be  handled  as  a  batch  job  and  processed  by  the  main  computer  in  case 
the  converted  program  is  in  a  language  acceptable  to  the  main  computer. 

T.  Lo 


3 .5   Microprogramming  Research 

This  quarter  various  problems  relating  to  microprogrammed 
machine  design  have  been  investigated,  including  sequencing  of  the 
control  memory,  variability  of  time  structure  in  microinstruction 
sequences,  the  use  of  two  or  more  microprograms  in  parallel,  handling 
bit-significant  macroinstructions  efficiently  in  a  microprogrammed 
machine,  and  the  design  of  microprogrammed  machine  capable  of  simulating 
a  wide  class  of  existing  macro  machines.   A  number  of  specific  solutions 
have  been  found  and  we  are  now  in  search  of  a  theoretical  basis  and  machine 
model  by  which  to  judge  these  and  future  solutions. 

L.  Greninger 
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3.6   PLORTS  Group 

With  the  aid  of  a  homemade  assembler,  the  PDP-T  code  to  support 
PLORTS  has  heen  essentially  completed,  and  is  largely  debugged.   Patterned 
after  the  existing  POGO  program,  it  provides  somewhat  improved  services  to 
the  terminal  user,  increased  efficiency,  and  full  support  for  up  to  6k 
terminals . 

Communication  between  the  PDP-T  and  the  360-50  now  exists  to 
the  point  where  jobs  entered  at  a  terminal  have  found  their  way  through 
ASP  to  the  printer. 

The  changes  to  ASP  1.5  required  to  support  the  current  stage  of 
PLORTS  have  been  coded  and  are  being  debugged.  Coding  of  the  full  remote 
job  entry  facility  is  about  to  begin,  using  a  test  version  of  ASP  2. 

The  essentials  of  the  fullblown  PLORTS  system  have  been  defined 
(in  the  case  of  the  filing  system,  redefined).  A  schedular  algorithm  has 
been  agreed  upon. 

Business  has  proceeded  as  usual  with  the  coding  and  debugging 
of  the  three  passes  of  the  compiler/executor. 


3.6.1  PDP-T  Programming 

The  stock  PDP-T  assembler  having  been  deemed  intolerable,  we 
have  written  an  assembler  program  which  assembles  PDP-T  source  code  on 
Illiac  II.   A  listing  is  produced  on  tape  in  OTP-compatible  format  for 
subsequent  printing  on  the  360;  the  object  code  is  sent  to  the  PDP-T  paper 
tape  punch  across  the  SPU  channel  by  the  assembler.   This  assembler  is,  by 
virtue  of  its  association  with  the  POGO  timesharing  system,  yclept  MUSHRAT. 

To  support  MUSHRAT,  the  PDP-T  SPU  program  has  been  modified  to 
accept  data  from  Illiac  II  directed  to  the  PDP-T  punch.   This  is  the  same 
program  used  now  for  Illiac  II  timesharing,  so  the  PDP-T  need  not  be  aware 
that  the  MUSHRAT  assembler  is,  from  the  Illiac  II  viewpoint,  not  compatible 
with  POGO  timesharing. 
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The  PLORTS  PDP-7  program,  which  goes  by  the  name  ALBERT,  has 
been  written  and  assembled  with  the  aid  of  MUSHRAT,  and  is  being  debugged 
using  the  Phase  (-1)  DSP  in  the  360-50  (see  below).   Console  swapping  has 
not  yet  been  tested;  no  known  errors  remain  in  the  other  parts  of  the 
program. 

ALBERT  is  set  up  to  handle  Gh   terminals;  the  design  problems 
(particularly  bifurcation  into  logical  and  physical  terminal  numbers) 
which  restricted  P0G0  to  l6  terminals  have  been  eliminated.   ALBERT 
provides  automatic  line  numbering  (format  has  been  tentatively  defined 
as  xxx. xx);  software  backspacing  and  line  deletion  using  the  characters 
+■  and  %   respectively;  automatic  logout  after  a  period  of  inactivity  at  the 
terminal;  handling  of  special  requirements  for  terminals  equipped  with 
paper  tape  input  and  output;  and  two  flavours  of  automatic  tabulating: 
sending  to  the  terminal  the  appropriate  number  of  blanks  to  position  the 
printer  at  the  specified  column,  or  "silent  tabbing"  which  tabulates 
(fills  with  blanks)  in  the  buffer  internal  to  the  PDP-7  but  sends  only  a 
single  blank  to  the  terminal. 

3. o.2  Communication  Link 

Communication  at  last  exists  between  the  PDP-7  and  the  360-50. 
The  only  known  hardware  error  at  this  writing  is  an  apparent  tendency  on 
the  part  of  the  PDP-7  to  turn  on  bit  l6  when  receiving.  Thus,  the  login 
message  occasionally  shows  up  at  the  terminal  as: 

YOU  MCY  FKRG  WHGW  RGADY ,  GRIDLGY 

This  problem  would  appear  sufficiently  well  isolated  to  permit  reasonably 
simple  solution. 

A  pair  of  test  programs,  DYADYA  and  VANYA,  have  been  written 
for  the  PDP-7  and  the  360-50  respectively  to  check  the  transmission 
hardware.   The  PDP-7  computes  the  content  of  a  6h   word  message  and  sends 
it  to  the  360-50;  the  latter  computes  the  content  and  compares  against  the 
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received  message,  notes  erroneous  data  and  I/O  errors,  and  sends  the 
(correct)  message  "back  to  the  PDP-T,  which  compares  the  received  message 
to  the  original,  notes  any  errors,  and  goes  on  to  compute  and  send  the  next 
message  in  sequence,  following  De  Morgan's  principle.* 


3.6.3  Modifications  to  ASP 

A  number  of  modifications  have  been  made  to  the  ASP  operating 
system  to  support  the  PDP-T  and  the  PLORTS  complex.   The  major  changes 
are  to  ASP  modules  ASPCONTL,  INITCARD,  RESPARAM,  and  TVTABLE,  and  to  the 
GETUNIT  macro.   These  modifications  may  he  briefly  described  as  follows: 

INITCARD  (ASP  initialization  control  card  processor)  contains  a 
table  of  valid  I/O  device  and  pseudo-device  types;  PDP-7  has  been  appended 
thereunto. 

GETUNIT  contains  a  similar  table,  and  has  been  similarly 
modified. 

ASPCONTL  includes  a  routine  entered  at  every  I/O  interrupt 
(the  I/O  new  PSW  is  didded  by  ASP  initialization  to  point  to  this  routine). 
This  has  been  modified  to  check  for  a  PDP-T  attention  interrupt;  if  such  a 
one  is  found,  PDPTECB  is  posted  complete,  to  enable  a  subsequent  read  from 
the  PDP-T.   The  Enter-Wait-State  routine  in  ASPCONTL  has  been  changed  to 
log  the  number  of  times  wait-state  is  entered  and  the  time  spent  therin. 

RESPARAM  includes  a  number  of  resident  tables;  in  particular,  the 
DSP  dictionary  and  concomitant  Device  Requirements  table,   TL  PDP-T  device 
type  has  been  added,  as  have  dictionary  entries  for  PLORTS  DSP's. 

TVTABLE,  an  n-purpose  resident  table,  has  been  extended  by  13 
words  by  the  addition  of  counters  and  pointers  reflecting  system  (including 
PDP-T  communication)  performance,  PDPTECB,  USW. 


and  so  ad  infinitum 
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3.6.4  DSP's 

To  date  there  are  two  new  DSP's  in  the  PLORTS  test  version  of 
ASP.   The  first,  STYX,  simply  prints  the  contents  of  the  PLORTS  TVTABLE 
fields  and  resets  the  appropriate  counters.   STYX  is  known  to  work 
properly. 

The  other  DSP,  which  works  sometimes,  is  a  one-terminal  remote 
job  entry  routine  which  interfaces  to  ASP  Input  Service  in  much  the  same 
way  as  RDR,  the  card  reader  DSP,  does.   It  treats  the  PDP-T  essentially 
as  a  slow  card  reader  which  can  send  and  receive  control  information 
(zB,  login  and  logout  messages).   There  are  still  creatures  somewhere  in 
the  test  version  of  ASP,  so  that  at  this  writing  we  have  not  yet  been  able 
to  execute  a  terminal  job  on  Main.   We  have,  however,  entered  jobs  from 
the  terminal  and  had  them  scheduled  as  they  should  be. 

The  latter  DSP  is  the  hereinbefore  mentioned  Phase  1  program, 
Phase  0  having  been  defined  as  full  remote  job  entry  capability  with 
associated  filing  system.   Work  to  date  has  been  oriented  twoard  ASP  1.5, 
the  current  production  system.   Once  Phase  1  is  debugged  and  added  to  the 
working  system,  all  further  work  will  be  with  ASP  2;  an  ASP  2.0  system  is 
now  available  here  for  testing  and  is  scheduled  to  go  on  the  air  in 
September.   We  hope  to  have  Phase  0  available  with,  or  shortly  after,  the 
inauguration  of  ASP  2  as  the  working  system. 

3 .6 .  5  System  Design  and  Organization 

Since  360-50  core  storage  available  to  PLORTS  will  be  somewhat 
limited,  we  are  eschewing  the  OS  save  area  conventions  within  the 
compiler/executor.   Other  than  the  use  of  registers  lk   and  15  as  subroutine 
call  registers,  we  have  decided  to  avoid  register  conventions  wherever 
storage  can  be  conserved. 

Part  of  the  PLORTS  code  will  be  located  in  the  ASP  partition, 
including  in  particular  the  PDP-T  I/O  routines.   We  have  discovered  a 
fairly  simple  means  of  making  the  address  of  TVTABLE  available  to  PLORTS, 
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so  that  interpartition  communication  may  be  effected  via  TVTABLE.   Also 
in  the  ASP  partition  will  be  such  relatively  seldom  used  routines  as 
Login  and  Logout,  since  ASP  contains  the  facility  for  loading  and  deleting 
routines  dynamically. 

The  heart  of  the  PLORTS  system  is  the  schedular.   It  is 
responsible  for  swapping  user  blocks  to  and  from  core  when  appropriate, 
for  picking  the  next  user  to  be  swapped  in  for  execution,  and  for 
communicating  with  ASP  for  PDP-T  (terminal)  I/O.   Subject  to  change  as 
experience  with  the  system  is  gained,  the  scheduling  algorithm  as  initially 
defined  assigns  a  priority  to  each  user  on  the  basis  of  the  duration  of  his 
last  execution.   With  the  hypothesis  that  execution  for  any  given  user 
consists  of  equal  time  segments,  this  amounts  to  a  longer  wait  for  longer 
job  system.   Thus,  for  example,  a  user  who  is  updating  a  file,  with  very 
short  execution  time  per  record,  will  receive  top  priority;  one  who  is 
executing  a  compute  bound  conversational  program  and  timing  out  at  each 
execution,  bottom  priority.   At  this  point  there  is  no  data  on  which  to 
base  an  estimate  of  the  (maximum)  time  slice;  this  will  probably  be 
redefined  several  times  after  the  fall  PLORTS  system  comes  into  existence. 

All  pertinent  user  data  i  s  stored  in  the  blocks  which  are 
swapped  in  and  out  of  core;  swapping  of  these  blocks  by  the  schedular 
permits  the  compiler/executor  to  be  fully  re-enterable. 

In  addition  to  the  schedular,  the  three  passes  of  the 
compiler /executor,  and  the  user  block  area,  the  PLORTS  system  includes  a 
disk  I/O  package  for  accessing  user  files.   A  major  design  decision  in 
this  area  has  been  reversed:   the  filing  system  will,  at  least  initially, 
use  OS  file  structure  and  access  routines.   The  considerations  leading  to 
this  decision,  in  random  order,  are: 

a)   The  (231*0  disk  storage  allocated  to  PLORTS  files  is 
physically  available  to  the  Main  (360-75)  processor,  and  should  be 
logically  accessible  to  a  job  executing  thereon.   Thus,  a  user  should  be 
able  to  build  and  modify  a  data  file  directly  from  a  terminal  and  then 
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use  this  data  for  an  OS/360  job  without  having  to  be  familiar  with  the 
inwards  of  the  PLORTS  filing  system. 

b)  Existing  OS/360  utility  programs  should  be  able  to  handle 
the  files.   There  seems,  for  example,  little  reason  to  write  any  volume  of 
code  to  dump,  reformat,  and  reload  files  when  this  facility  already  exists 
in  OS. 

c)  It  appears  desirable  that  PLORTS  be  on  the  air  in  a  finite 
amount  of  time. 

d)  Until  user  requirements  have  been  evaluated  under  fire,  it 
is  all  but  impossible  to  derive  a  "good"  algorithm  for  file  organization 
and  allocation. 


3.6.6  Pass  I 

Debugging  has  continued  on  attribute  syntax  check  routines,  and 
on  compatibility  checking  for  the  expression,  expression  sequence,  and 
constant  routines . 

In  line  with  a  recent  change  in  IBM's  PL/One  language  specifications, 
a  syntax  check  has  been  written  to  handle  the  BASED  (pointer  variable) 
attribute  which  has  replaced  the  original  CONTROLLED  (pointer  variable) 
attribute.   The  pointer  variable  is  syntax  checked  but  the  attribute,  which 
is  not  implemented  in  PLORTS,  is  ignored. 

The  DECIMAL  attribute  will  not  be  initially  implemented;  however, 
declaration  of  DECIMAL  will  be  used  to  determine  default  attributes  for  the 
identifier,  and  a  warning  to  that  effect  will  be  produced. 

For  ALIGNED  and  PACKED,  the  warning  "ALL  DATA  IS  ALIGNED"  is 
produced. 

For  INPUT,  OUTPUT,  and  FILE  attributes,  the  warning  "RECORD 
NOT  IMPLEMENTED;  ALL  FILES  ARE  GIVEN  STREAM  ATTRIBUTE"  is  produced. 
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A  new  routine  called  DCLDFA  inserts  bit  flags  into  the  table 
for  all  default  attributes  for  an  explicitly  declared  identifier,  and 
checks  STATIC  arrays  and  bit  strings.   For  the  latter  two,  the  bound 
expressions  and  length  respectively  must  be  decimal  integer  constants; 
the  appearance  of  any  other  type  of  term  results  in  a  fatal  error. 

SUBST  has  been  rewritten.   This  macro  now  only  establishes  the 
primary  entry  point  and  base  registers  for  the  routine  and  TABLE  1,  and 
DYNSTORE,  the  dynamic  storage  and  output  control  section. 

SBEND  has  been  modified  to: 

LR     R15,Rli+ 
BALR   RlU,R15 

By  way  of  conserving  core,  storage  has  been  reallocated  for 
subroutines  currently  in  the  debugging  stage.   A  number  of  other 
modifications  have  been  made  to  correct  errors  and  to  conform  to  the 
redefined  BRNCH  macro. 


3.6.7  Pass  II 

PROCIIST,  the  Pass  II  PROCEDURE  statement  routine,  has  been 
coded.   A  flowchart  for  this  routine  appears  on  the  next  page.   The 
code  is  currently  being  modified  to  reflect  a  new  SYMTAB  format  and  a 
decision  to  reserve  a  fixed  number  of  locations  following  the  constant 
table  for  identifiers  known  in  the  outermost  block  and  for  real-time 
variables . 


3.  6.8  Pass  III 

The  assignment  statement  executor  has  been  essentially  completed 
although  a  few  problems  remain  in  automatic  type  conversions.   Allowable 
declarations  for  constants  and  variables  are  : 
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BINARY  FIXED  (32  or  6U  bits,  COMPLEX  or  REAL) 

BINARY  FLOAT  (32  or  6U  bits,  COMPLEX  or  REAL) 

CHARACTER  (l  to  256  characters) 

BIT  (1  to  256  bits) 

The  structure  for  the  DECLARE  statement  has  been  worked  out. 
The  first  entry  in  the  statement  string  is  a  pointer  to  a  table  entry 
which  already  contains  the  necessary  type  information  for  the  variable. 
Upon  entering  a  procedure,  the  DECLARE  statements  must  all  appear  first; 
their  execution  (in  Polish)  effects  the  allocation  of  storage.   If 
storage  has  already  been  allocated,  the  procedure  is  taken  to  be  recursive 
and  all  storage  is  saved  and  a  new  round  allocated.   We  must  thus  confess 
to  incompatibility  with  standard  PL/One:   all  procedures  in  PLORTS  are 
automatically  capable  of  recursion. 

All  subscript  information  is  contained  in  the  executed  DCL 
statement,  and  is  stored  in  part  of  the  variable's  allocated  storage. 
Pointers  to  iSUB  code  are  stored  in  the  same  area.   A  bit  set  in  the 
table  entry  warns  the  executor  that  the  variable  is  dimensioned,  and  that 
size  information  follows  in  the  DCL  statement. 

For  the  INIT  function  of  the  DECLARE  statement,  the  DO  control 
and  main  arithmetic  stacks  are  used  to  carry  out  the  initialization 
procedure,  making  DECLARE  statement  execution  and  the  implied  DO's  of 
INIT  resemble  normal  statement  execution. 

P.  G.  Boekhoff 
J.  L.  Christopher 
A.  D.  Whaley 
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■3   Publications 


Publications  for  this  quarter  include: 

"A  Simple  Set  of  Test  Matrices  for  Eigen  Value  Programs" , 

by  C.  ¥.  Gear,  File  #751,  April  8,  1968,  submitted  to  Math  Comp, 

"The  Control  of  Parameters  in  the  Automatic  Integration  of 
Ordinary  Differential  Equations" ,   by  C.  W.  Gear,  File  #757, 
May  17,  1968,  submitted  to  JACM. 

"Graphical  Specifications  of  Computation" ,  by  F.  K.  Richardson, 
Report  #257,  April  10,  1968,  Ph.D.  Thesis. 

"A  Comparison  of  Techniques  for  the  Numerical  Integration  of 
Ordinary  Differential  Equations" ,  by  K.  Ratliff,  Report  #27U, 
July  8,  1968. 
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k.      ILLINOIS  PATTEM  RECOGNITION  COMPUTER:   ILLIAC  .III 
(Supported  in  part  by  Contract  AT( 11-1) -1018  with 
the  U.S.  Atomic  Energy  Commission  and  the  Advanced 
Research  Projects  Agency) 

Introduction  to  the  Technical  Progress  Report 

Illiac  III  is  an  experimental  computer  being  designed  and 
constructed  by  the  Department  of  Computer  Science  as  a  first  instrument 
to  explore  the  potentialities  of  high  speed  image  processing.  Besides 
providing  normal  computational  facilities,  the  machine  includes  a 
parallel  processor  for  visual  data  processing  (the  Pattern  Articulation 
Unit)  and  an  extensive  complement  of  visual  input/output  equipment. 

Also  reported  here  are  developments  (funded  by  the  Advanced 
Research  Projects  Agency)  which  attempt  to  provide  picture  processing 
facilities  for  remote  users  with  only  moderate  image-processing  demands. 
The  strategy  here  is  to  extend  the  central  processing  facility  (illiac  III) 
via  a  video  communications  net.  Work  is  reported  here  on  the  engineering 
of  microform  image  files,  text  reformatting,  and  elements  of  information 
retrieval. 

Recently  issued  documentation  on  the  computer  includes: 

1)  B.  H.  McCormick  and  R.  M.  Lansford  (Editors),  Illiac  III 
Programmi  ng  Manual,  Department  of  Computer  Science  Manual, 
March,  1968. 

2)  L.  A.  Dunn  et.  al.,  Scanner-Monitor- Video  Manual,  Depart- 
ment of  Computer  Science  Manual,  March,  1968. 

3)  J.  C.  Schwebel,  IBAL  Manual  (The  Illiac  III  Basic  Assembler 
Language),  Department  of  Computer  Science  Manual,  March,  I968. 

The  work  funded  by  the  Atomic  Energy  Commission  and  the 
Advanced  Research  Projects  Agency  is  separately  delineated  in  the 
Table  of  Contents  (overpage)  of  The  Technical  Progress  Report. 
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THE  ILLIAC  III  COMPUTER  SYSTEM:   AN  INTRODUCTION 

The  Illinois  Pattern  Recognition  Computer,  Illiac  III,  is  a 
digital  processor  for  visual  information.   It  is  primarily  designed  for 
automatic  scanning  and  analysis  of  massive  amounts  of  relatively  homo- 
geneous visual  data.   In  particular  the  design  is  an  outgrowth  of  studies 
at  this  laboratory  of  a  computer  system  capable  of  scanning,  measuring 
and  analyzing  in  excess  of  3  x  10  bubble  chamber  negatives  per  year. 

The  ILLIAC  III,  though  specifically  designed  to  process  visual 
information,  also  provides  complete  facilities  for  standard,  general- 
purpose  computation.   Both  the  picture  processing  and  general-purpose 
computation  facilities  of  the  ILLIAC  III  will  be  available  to  users  on  a 
time-sharing  basis. 

As  can  be  seen  in  Figure  1,  ILLIAC  III  is  a  multi-processor 
computer  system.   Six  processors  (h   Taxicrinic  Processors  and  2  Input/ 
Output  Processors)  access  in  parallel  the  computational/storage  units 
consisting  df  2  Arithmetic  Units,  1  Pattern  Articulation  Unit,  1  Interrupt 
Unit  and  k   Storage  Groups.   Each  computational /storage  unit  of  the 
computer  system  specializes  in  a  particular  activity.   Thus,  for  example, 
all  floating-point  computation  is  done  in  the  Arithmetic  Units,  while 
picture  processing  is  performed  primarily  by  the  Pattern  Articulation 
Unit.   Processors,  on  the  other  hand,  analyze  user  jobs  and  route  their 
constituent  tasks  to  the  appropriate  specialized  processing  units.   The 
individual  processors  of  the  system  can  operate  simultaneously  and 
independently  (within  the  limits  imposed  by  the  Operating  System  Super- 
visor) with  a  consequent  increase  in  overall  efficiency. 
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The  Input /Output  Processors  (IOP)  are  attached  via  Channel 
Interface  Units  and  Device  Controllers  to  various  input  and  output 
devices.   Among  facilities  important  for  the  ingestion  of  visual 
information  are  8  CRT  flying  spot  scanners:  two  for  70  mm  film,  two  for 
U6  mm  film,  two  for  microfilm/microfiche,  and  two  for  microscope  slides. 
These  scanners  can  also  operate  as  film  cameras  and  thus  serve  as  "both 
input  and  output  devices.   Monitor  stations  have  also  "been  attached  to 
the  Input /Output  System.   These  each  consist  of  a  CRT  display,  a  typewriter, 
and  a  magnetic  tape  unit;  and  are  provided  to  assist  human  control  of  the 
analysis . 

The  duty  of  the  Pattern  Articulation  Unit  (PAU)  is  to  perform 
local  preprocessing  on  the  input  from  the  scanners,  such  as  track  thinning, 
gap  filling,  line  element  recognition,  etc.   The  logical  design  of  this 
all-digital  processor  has  been  optimized  for  the  idealization  of  the  input 
image  to  a  line  drawing.   Nodes  representing  end  points,  points  of  inflec- 
tion, points  of  intersection,  etc.  are  labelled  in  parallel  by  appropriate 
programming  under  overall  control  of  the  Taxicrinic  Processor.   The 
abstract  graph  describing  the  interconnection  of  labelled  nodes  is  then 
extracted  as  a  list  structure,  which  comprises  the  normal  output  of  the 
Pattern  Articulation  Unit. 

This  output  is  then  operated  on  by  a  Taxicrinic  Processor  (TP") 
which  assembles  such  graphs  into  coherent  list  structures  subject  to  a 
recognition  grammar  and  then  syntactically  categorizes  them  to  complete 
the  visual  recognition  process.   The  Taxicrinic  Processors  are  primarily 
responsible  for  the  execution  of  user  programs,  that  is,  to  oversee  the 
operations  of  the  Pattern  Articulation  Unit,  the  Arithmetic  Unit  and  to 
initiate  input/output  operations  in  the  Input/Output  Processors  by 
making  requests  to  the  Interrupt  Unit. 

The  Arithmetic  Unit  (AU)  is  used  exclusively  for  performing 
arithmetic  operations  for  the  TP.   Although  there  are  a  few  simple 
arithmetic  operations  which  can  be  done  in  a  TP  (e.g.,  integer  addition) 
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the  more  complicated  operations  are  done  in  the  AU.   The  AU  has  been 
optimized  for  double-word  floating  point  arithmetic. 

The  Interrupt  Unit  (IU)  handles  all  the  interrupt  requests 
from  the  TP  and  IOP.  When  an  interrupt  is  requested  it  notifies  the 
proper  processors  which  then  take  appropriate  action. 

All  of  the  ILLIAC  III  processors  and  units  communicate  with 
each  other  through  the  Exchange  Net  (EN)  as  shown  in  Figure  1.   The 
Exchange  Net  is  responsible  for  all  the  necessary  queueing  and  priority 
checking. 

In  the  ILLIAC  III  system  all  major  modules  are  designated  as 
either  "processors"  or  "units"  according  to  their  position  in  the  Exchange 
Net.   In  Figure  1,  the  processors  are  shown  at  the  top  and  bottom  and 
the  units  are  shown  on  the  right.   The  mirror  convention  indicates 
allowable  communication  paths.   The  effect  of  this  division  is  that 
processors  may  communicate  directly  with  units  and  vice  versa  but  may 
not  communicate  directly  with  each  other.  A  processor  which  needs  to 
communicate  with  another  processor  must  get  help  from  a  unit  (normally 
the  Interrupt  Unit).   In  like  manner  a  unit  (e.g.  the  PAU)  which  wishes 
to  communicate  with  another  unit  (say  a  storage  unit)  must  transfer  the 
information  through  a  processor  (the  TP  in  this  case). 

Recently  issued  documentation  on  the  computer  includes: 

1)  B.  H.  McCormick  and  R.  M.  Lansford  (Editors),  Illiac  III 
Programming  Manual ,  Department  of  Computer  Science  Manual, 
March  1968. 

2)  L.  A.  Dunn  et.al.,  Scanner-Monitor-Video  Manual,  Depart- 
ment of  Computer  Science  Manual,  March  1968. 

3)  J.  C.  Schwebel,  IBAL  Manual  (The  Illiac  III  Basic  Assembler 
Language),  Department  of  Computer  Science  Manual,  March  1968, 
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k.l       Design  and  Fabrication  of  the  Computer 
^•1.1  Illiac  III  Simulation 

h> 1.1.1  Design  Strategy 

For  our  purposes  it  has  proved  necessary  to  simulate  Illiac  III 
at  two  levels.  Most  important  at  the  present  stage  of  development  has 
been  a  signal  name  level  simulation  of  the  various  hardware  devices. 
This  level  of  simulation  is  necessary  to  insure  the  integrity  of  the 
logical  design  and  for  later  engineering  use  in  diagnostic  maintenance 
of  the  hardware. 

However  for  use  in  software  development,  this  level  of  simula- 
tion is  inefficient;  the  excessive  detail  at  this  level  makes  the 
simulator  unnecessarily  slow  for  software  development. 

To  accommodate  these  requirements  and  at  the  same  time  mimimize 
the  programming  needed  to  produce  the  software-development  simulator, 
the  hardware  level  simulation  has  been  modularized.  It  is  intended  that 
the  various  simulation  modules  can  later  be  replaced  one-by-one  as  the 
need  arises  by  a  less  detailed  simulation  module  — adequate  for  software 
simulation^. thus  increasing  the  efficiency  of  the  simulator. 

4.1.1.2  Taxicrinic  Processor  Simulation 

The  software-level  TP  simulator  is  now  complete  and  has  been 
successfully  tested.   Preliminary  documentation  has  been  collected  and 
will  be  issued  before  the  end  of  the  contract  period.  At  the  signal  name 
level, simulation  of  the  permuter  and  pointer  registers  has  been  completed. 
Due  to  manpower  limitations,  further  signal  name  level  simulation  has  been 
temporarily  deferred. 

^•1-1.3  Arithmetic  Unit  Simulation 

The  arithmetic  units  of  Illiac  III  have  now  been  successfully 
simulated  at  a  signal  name  level.   The  details  of  the  simulation  program 
including  some  50  pages  of  flowcharts,  will  be  published  shortly  as  a 
Department  of  Computer  Science  file  note  entitled  "Arithmetic  Units  of 
Illiac  III:   Simulation  and  Logical  Design—Part  III,"  by  Ping  L.  Koo 
and  Daniel  E.  Atkins. 

-53- 


U.l.1.4  Pattern  Articulation  Unit  Simulation 

The  PAU  simulator  has  been  divided  into  three  parts:  the 
Iterative  Array  (iA),  the  Transfer  Memory  (TM)  and  the  Control.   The 
IA  and  TM  simulators  have  been  written  and  checked  out  using  simple 
microsequences .   The  simulators  are  "written  in  PL/l. 

The  control  simulator  is  being  "written  as  the  design  of  the 
control  progresses.  The  first  portion  of  the  control  to  be  simulated 
was  the  "BOOLE"  control.  The  simulator  pointed  out  several  errors  in 
the  control  design  which  are  currently  being  corrected. 

At  the  present  time  the  only  I/O  to  the  simulator  is  in  binary 
form.  It  is  anticipated  that  the  simulator  will  be  provided  with  higher 
level  input.  Extended  in  this  manner,  the  simulator  can  be  used  for  the 
development  of  picture  processing  algorithms. 

^•1.1.5  Interrupt  Unit  Simulation 

No  simulation  has  been  done,  nor  is  any  contemplated  in  the 
next  quarter  beyond  implementing  the  basic,  if  minimal,  set  of  interrupt 
instructions  listed  in  the  programming  manual. 
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U.l.1.6  i/O  Processor  Simulation 

The  register  arrangement  and  command  codes  to  the  I/O 
Processor  are  stated  in  the  Illiac  III  Programming  Manual.  Design 
criteria  for  the  processor  were  initially  established  by  G.  Cederquist 
in  his  thesis  "An  Input/ Output  System  for  a  Multi -programmed  Computer." 
Extensive  control  flowcharts,  extending  and  refining  these  notions, 
were  developed  concurrently  by  John  Hayes.  These  flowcharts,  then, 
are  the  basis  of  the  simulation  studies  reported  below: 

1)  I/O  Program  Registers  and  Program  Commands. 

Simulation  indicated  the  need  for  certain  changes 
in  the  program  register  command  codes.  These  changes  have 
been  documented  in  the  Programming  Manual. 

2)  Interrupt  Registers  and  Interrupt  Command  Code  Execution. 

Detailed  flowcharts  have  been  prepared,  and  the 
TP-to-IOP  interrupt  communication  defined.  Operable  code 
awaits  classification  of  the  Illiac  III  supervisory  system. 
However  a  general  interrupt  handling  scheme  was  devised 
which  appears  to  satisfy  the  i/O  interrupt  requirements. 

3)  i/O  Channels  and  Attached  Devices. 

Sample  programs  for  the  scanner  -  monitor  -  video 
devices  are  being  written  in  order  to  test  the  ability  of 
the  channel  registers  and  commands  to  control  these  devices, 
So  far,  one  change  has  been  required:   the  device  address 
has  been  moved  from  the  command  to  the  channel  status 
register. 
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U.1.2  Central  System 

h. 1.2.1  Taxicrinic  Processors 

k. 1.2.1.1  Documentati  on 

The  first  version  of  Volume  I  of  the  TP  manual  will  be  ready 
by  the  end  of  the  contract  period.   This  volume,  now  in  manuscript, 
contains  the  descriptions  of  the  basic  registers  and  local  control  logic 
blocks  for  the  TP.   These  include  the  base  registers,  pointer  registers, 
operand  stack,  the  32 -bit  adder,  and  the  permuter.  Also  described  are 
the  local  control  blocks  of  the  above  subassemblies,  and  the  local 
control  logic  for  the  shift/boolean  and  algebraic/ logical  compare  blocks. 

The  second  volume  of  the  TP  manual,  containing  the  global  con- 
trol sequencing,  has  been  written  as  a  first  rough  draft. 

k. 1.2. 1.2  Logical  Design 

Logical  design  of  the  machine  registers  and  local  controls 
(referenced  in  Volume  I  above)  is  complete. 

Implementation  of  global  control  sequencing  (Volume  II  above)  is 
continuing.  Presently  all  control  flowcharts  are  being  prepared  in  two 
forms:  one  showing  the  operation  (to  be  used  by  programmers);  the  other 
showing  control  lines  (to  be  used  for  subsequent  logical  design  and 
maintenance.)   Implementation  procedures  use  control  point  logical  design; 
the  control  flowcharts  therefore  have  a  close  correlate  in  hardware. 

4.1.2.1.3  Hardware  and  Wiring 

Reorganization  of  the  lower  bays  of  the  four  taxicrinic  processors 
is  now  essentially  complete.  Wiring  of  these  bays  will  now  be  subcontracted. 

U .  1 . 2 . 2  Fast  Core  Storage  Modules* 

Two  fast  core  storage  modules,  each  (700  nsec.)  l6K  80-bit 
double  words,  have  been  received  from  Fabri-Tek  of  Minneapolis.  Final 
acceptance  tests  were  run  on  the  first  core  memory  February  26  and  27,  1968. 


^Purchased  under  APPA  funds.   Reported  here  as  these  units  are  an  integral 
part  of  the  Central  System  of  Illiac  III. 
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Since  its  arrival,  the  core  memory  has  completed  several  eight  hour, 
offline,  error-free  test  runs.  Acceptance  testing  of  the  second  unit 
is  anticipated  to  take  place  in  July  1968. 

A  hardware  simulator  of  the  Exchange  Net  of  Illiac  III  has  been 
designed  and  is  now  in  construction.   This  unit  will  allow  a  detailed  check- 
out of  the  memory  unit  interface  with  Illiac  III. 

I+. 1.2.3  Arithmetic  Units 

k.  1.2.3.1  Logical  Design 

The  detailed  logic  drawings  of  all  registers,  data  transfer 
paths  and  major  functional  blocks  of  the  AU  structure,  as  distinguished 
from  control,  are  now  largely  complete.   The  cards  to  implement  this 
logic  have  been  assigned  connector  positions  and  wiring  tables  will  soon 
be  generated. 

Back  panel  wiring  will  be  performed  by  an  outside  vendor.   In 
order  to  obtain  bids  for  this  work,  File  No.  555 -HO  was  prepared  des- 
cribing the  arithmetic  unit  back  panel  wiring. 

It  has  been  decided  that  the  control  logic  of  the  major  units 
will  be  implemented  with  a  class  of  integrated  circuits.   The  major 
effort  towards  implementation  of  control  has  therefore  been  the  selection 
of  suitable  integrated  circuit  realization  of  the  control  point  logic. 

Although  detailed  logic  design  of  the  AU  control  has  not  yet 
been  done,  the  refined  control  sequences  have  been  specified  in  the 
Arithmetic  Unit  Simulation  (AUSIM)  program  (See  Section  1.1. 3) • 

k. 1.2.3.2  Publication 

Based  upon  research  undertaken  in  the  development  of  the  division 
algorithm  for  the  Illiac  III  arithmetic  units,  a  paper  was  submitted  to 
the  IEEE  Transactions  on  Electronic  Computers.   The  paper  has  now  been 
accepted  for  publication  and  will  appear  under  the  title  "Higher  Eadix 
Division  Using  Estimates  of  the  Divisor  and  Partial  Remainders"  by 
Daniel  E.  Atkins. 
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1*. 1.2.1*  Interrupt  Unit 

Design  studies  have  been  limited  to  the  implementation  of 
those  interrupt  instructions  reported  in  the  Illiac  III  Programming 
Manual . 

The  Interrupt  Unit  is  first  required  in  Phase  III,  when 
inter-processor  synchronization  becomes  important.   We  now  plan  to 
implement  the  Interrupt  Unit  in  two  stages:   a  first  restricted  variant 
represented  by  the  codes  in  the  programming  manual,  and  a  second  variant 
incorporating  additional  features  found  essential  while  implementing 
the  mult i -processor  supervisory  system. 

k. 1.2. 5  Pattern  Articulation  Unit 

h. 1.2. 5.1  Iterative  Array 

Wiring  lists  for  the  iterative  array  are  complete.  The  wiring 
has  been  subcontracted  to  an  outside  vendor.  The  display  system  for  the 
iterative  array  has  been  laid  out  and  pin  assignments  made. 

Final  documentation  on  the  highly-iterated  stalactite  card  has 
been  prepared,  and  will  shortly  be  released  as  a  file  note. 

h. 1.2. 5. 2  Transfer  Memory 

The  wiring  lists  for  the  Transfer  Memory  have  been  run  using 
the  new  wiring  list  generation  program.   Wiring  of  the  core  planes 
is  presently  30%   complete. 

h. 1.2. 5. 3  Control 

Alternative  methods  of  microprogramming  implementation  of  the 
control  are  being  evaluated.   Several  instructions  have  been  micro-coded 
and  checked  using  the  PAU  simulator.   It  is  anticipated  that  the  PAU 
control  will  be  laid  out  by  late  1968. 
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U.l.2.6  Exchange  Net 

Pin,  card  and  rack  assignments  are  now  complete  for  the 
Exchange  Net. 

Wiring  of  the  Exchange  Net  will  be  given  to  an  outside  vendor, 
upon  updating  of  all  logic  drawings  and  final  rechecking  of  the  wiring 
lists.   It  is  anticipated  that  this  work  will  be  completed  before  the 
end  of  the  contract  year. 

A  simulator  for  the  Exchange  Net  sufficient  for  testing  the 
interface  between  I Iliac  III  and  core  memory  is  currently  being  wired. 
Circuit  cards  for  this  unit  are  available. 
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U.1.3  I/O  System 

k. 1.3-1  i/O  Processors 

Preliminary  results  of  the  IOP  simulation,  discussed  in 
Section  1.1.7,  confirm  the  workability  and  logic  of  operation  of  the 
i/O  Processor  organization  as  described  previously  by  Cederquist  and 
Hayes.  The  simulation  however  did  indicate  the  need  for  one  modification 
in  the  Program  Register  organization  and  several  modifcations  of  the 
command  operations. 

The  registers,  data  transfer  paths  and  addressing  structure 
of  the  IOP  closely  model  those  (even  to  the  use  of  identical  circuit 
cards)  of  the  Taxicrinic  Processor.  As  the  IOP  is  not  required  until 
Phase  III,  "we  have  held  back  on  further  hardware  design  until  the 
documentations  and  the  experience  gained  with  the  Taxicrinic  Processor 
are  available. 

k. 1.3*2  Channel  Interface  Units 

The  logical  design  of  the  Channel  Interface  Units  is  largely 
complete.  The  CIU  control  follows  a  revised  version  of  the  flowcharts 
developed  during  the  previous  contract  year.  Some  blocks  of  this 
control  will  need  to  be  modified  slightly  to  incorporate  the  latest 
integrated  circuit  realization  of  control  point  logic,  but  this  revision 
is  considered  a  relatively  minor  task. 

A  preliminary  draft  of  the  Channel  Interface  Unit  Manual  has 
been  prepared  by  S.  Hiroe.   It  is  anticipated  that  this  volume,  including 
in  particular  the  extensive  control  flowcharts,  will  be  issued  in  the 
n-tl  quarter  of  the  current  contract  year. 
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1+.1-4  Low  Speed  Terminal  Network 
h. 1.4.1  Low  Speed  Communication  Net 

This  net  is  used  to  communicate  with  Illiac  III  via 
numerous  remote  consoles.   Each  remote  console  will  have  the  following 
low  data  rate  equipment:  a  teletypewriter,  a  small  programmable  key- 
board, a  machine  control  patch  panel,  and  an  instrument  interface  plus 
cursor  control.   Thus  five  or  more  signal  lines  must  be  provided  for 
each  console  to  accommodate  low  speed  equipment.   The  communication 
channels  can  be  Bell  Telephone  lines  (both  analog  and  digital  data- 
phone  connections),  direct  wire  links  to  local  teletype  consoles,  or 
over  multiple  twisted-pair  cables  laid  in  conjunction  with  the  Video 
Communications  Net. 

The  design  of  these  remote  consoles  and  consideration  as  to 
the  type  of  communication  channels  to  be  used  was  initiated  during  the 
past  year. 

U.1.U.2  Low  Speed  Buffers 

The  low  speed  terminal  devices  will  communicate  with  Illiac  III 
through  two  Low  Speed  Buffers,  each  capable  of  handling  Ik   terminal  devices, 

The  Low  Speed  Buffer  has  been  divided  into  two  groups;  a  Low 
Speed  Buffer  Control  and  a  Buffer  Memory. 

The  design  of  a  Low  Speed  Buffer  Control,  used  for  controlling 
teletype  terminals,  has  been  completed  and  a  prototype  tested.   The  printed 
circuit  board  types  have  been  allocated  and  the  wiring  list  documentation 
is  complete. 

A  Buffer  Memory  has  been  constructed  and  is  being  tested.  All 
documentation  for  this  unit  has  been  finished. 

h. 1.4.3  Low  Speed  Terminals 

h.  1.4. 3-1  Monitor  Selectric  Typewriters 

(5)  IBM  Selectric  typewriters  have  been  installed  into  the 
monitors  but  have  not  been  wired. 
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U.l.U.3-2  Monitor  Magnetic  Tape  Modules 

(5)  Line -type  magnetic  tape  modules  have  been  installed  and 
a  preliminary  investigation,  of  the  type  of  format  and  the  associate  hard- 
ware required,  has  been  initiated. 

^.l.U.3.3  Teletype  Sets 

(5)  Mod.  33  ASR  Teletype  units  are  available  for  use  as  remote 

I/O  to  Illiac  III.  At  present,  one  of  these  units  is  in  a  time  sharing 

net  with  Illiac  II  and  is  being  used  for  both  engineering  and  inventory 
operations. 

k. 1.^.3.^  Analog  Instruments 

(5)  sets  of  hand-wheel  digitizers  have  been  constructed  and 

wired  into  the  monitors. 

U.l.U.3.5  Light  Pen 

Only  a  token  amount  of  design  has  been  completed  in  this  area 
due  to  prior  design  commitments.  However  plans  call  for  using  an  inte- 
grated circuit  variant  of  the  light  pen  designed  by  Dr.  Poppelbaum' s 
group . 
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U.1.5  Power  Distribution 

The  design  of  this  system  has  been  completed  and  the  fabrica- 
tion, assembly,  and  wiring  has  been  initiated.   The  first  draft  of  the 
power  distribution  manual  should  be  finished  by  the  fourth  quarter  of 
this  year. 

The  status  of  the  various  subsystems  is  as  follows: 

h. I.5.I  Primary  D.C.  Power  Supplies 

All  fire  damaged  power  supplies  have  been  repaired,  tested, 
and  are  now  operational. 

While  it  is  evident  that  additional  primary  supplies  will  be 
needed  as  future  current  requirements  are  realized,  initial  sections  of 
the  machine  will  be  adequately  supplied  by  the  units  now  on  hand. 

All  primary  distribution  cables  have  been  laid  and  connected 
to  the  distribution  centers. 

^•1.5-2  Power  Distribution  System 

h.  1.5. 2.1  Primary  D.C  Distribution  Center  (Room  223) 

The  distribution  framework  and  the  card  racks  were  modified  due 
to  the  addition  of  a  false  floor  in  the  mainframe  area-   The  connectors 
used  in  the  signal  and  distribution  racks  have  been  ordered. 

The  line  relay  modules  have  been  assembled  and  installed  to  the 
power  distribution  wall.   The  power  cables  have  been  connected  to  these 
modules  and  a  minimum  of  100  amps  of  every  logic  voltage  is  available 
for  the  initial  testing  of  the  various  sections  of  the  mainframe. 

All  DC  grounding  bars  have  been  laid  connecting  the  primary 
distribution  wall  to  the  secondary  distribution  center  in  the  mainframe. 

h.  1.5. 2. 2  Primary  D.C  Distribution  Center  (Room  280) 

The  primary  distribution  panel  was  fabricated  and  installed, 
along  with  the  DC  grounding  bar,  under  the  floor  in  Room  280. 

The  power  cables  connecting  the  (k)    scanners  and  (h)   monitors 
to  the  primary  distribution  center  have  been  laid. 
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i+.l. 5-2.3  Secondary  D.C.  Distribution  (Mainframe) 

(32)  Modine  regulator  channels  were  assembled,  wired  and 
installed  into  the  mainframe.   The  power  and  signal  cables  connecting 
these  channels  to  the  power  distribution  wall  are  now  being  laid. 

All  main  buss  capacitors  have  been  installed  into  the  mainframe 
and  have  been  partially  wired. 

U.l.5.3  Control  of  Power  Distribution  System 

h.  1.5. 3-1  Power  Turnon  and  Protection 

The  design  of  this  section  is  complete  and  a  prototype  has 
been  built  and  tested.   The  printed  circuit  card  types  have  been  allocated 
and  wiring  lists  are  now  being  generated.   The  majority  of  the  printed 
circuit  cards  used  in  this  system  have  been  fabricated  or  are  ordered. 

The  Inhibit  Sense  and  Bypass  Switch  Panel  (part  of  protection 
system)  has  been  assembled  and  installed  to  the  power  distribution  wall. 

k.l. 5 .3 .2  Control  Switches  and  Reed  Relays 

This  area  has  also  been  finalized  and  wiring  lists  are  being 
written. 

4.1.5.3-3  Local  Power  Regulation  Boxes  (Scanner  and  Monitor  Area) 

These  boxes  have  been  assembled,  installed  and  tested  in  the 
various  scanners  and  monitors. 

I1.I.5.3.U  A.C.  Turnon  Box 


These  boxes  have  also  been  assembled,  installed  and  tested  in 
the  various  scanners  and  monitors. 

h .1 . 5 •  4  A.C.  Power  Distribution 

The  A.C.  power  distribution  was  completed  with  the  addition  of, 
a  200  amp  secondary  panel  in  Room  280,  (2)  200  amp  secondary  panels  in 
Room  284,  (2)  20  amp,  3  place  circuits  in  Room  217 .  A  tertiary  distribu- 
tion system  was  installed  under  the  false  floors  of  Rooms  217,  280  and 
284  to  provide  greater  distribution  flexibility,  ease  of  final  installation, 
and  for  increased  safety  to  installation  and  maintenance  personnel. 
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k.2       Scanner /Monitor  Center 
k.2.1     Scanner-Monitor-Video  Controllers 

This  manual  "was  issued  on  March  28,  1968.  It  contains  the 
basic  definitions  necessary  for  low-level  language  programming  of  the 
S-M-V  Controller. 

The  Scanner-Monitor- Video  (S-M-V)  Controller  is  a  versatile 
control  system  for  the  scan  and  display  of  images  in  conjunction  with 
an  image  processing  computer  (illiac  III).  Linked  to  the  controllers  are 
four  film  scanners,  five  monitors  and  a  video  communications  network. 

Both  film  scanner  and  monitor  are  completely  dominated  by  the 
S-M-V  Controller.  Video  scans  can  be  initiated  by  the  controller  and 
information  can  be  selectively  transferred  to  or  from  the  video  network. 
The  video  network  actually  contains  two  links  --  one  to  a  video  camera 
(source  medium),  and  one  to  a  video  display  (destination  medium).  To 
the  S-M-V  Controller  core  memory  is  simply  another  medium  for  storing  an 
image.  Image  density  (grey  scale)  encoding/ decoding  is  accomplished 
whenever  core  memory  is  a  destination  for,  or  source  of,  image  information. 

■  Figure  2  illustrates  the  media  (or  device)  links,  including  the 
path  to  core  memory  through  the  channel  interface. 

The  device  orders  for  the  S-M-V  Controller  are  contained  in 
four  words  termed  the  Initial  State  Assignment  (ISA)  words.   Transmitting 
the  four  ISA  words  by  an  IOP  Control  command  in  the  following  sequence: 

1.  Begin  Word 

2 .  End  Word 

3.  Display  Word 
.  k.  Slit  Word 

and  then  issuing  a  Read/Write  command  specifies  completely  the  operation 
to  be  performed.   Transmission  of  the  Slit  Word  is  optional;  its  presence 
is  indicated  by  a  parameter  in  the  End  Word. 

The  manual  essentially  interprets  and  illustrates  the  terms 
used  in  defining  the  ISA  words. 
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BEGIN  COORDINATES 


8 


BEGIN  WORD 


20 


31 


PB 

XB 

YB 

BEGIN  PARAMETERS 


GRID  LATTICE 
0:  RECTANGULAR 
I : HEXAGONAL 


0     12   3    4    5    6   7 

L|a|      p  q 


SCAN   AXIS 

0:  PARALLEL  TO    X-AXIS. 
I :  PARALLEL  TO    Y-AXIS 


SAMPLING  INCREMENTS 
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AY- 

P'1,2, ,7 

q-l,2, ,7 

GROS 
k«  ' 

VERNIER  RESOLUTION 


:'2P1  x2-02+k) 
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1.2. 

JO  IF 
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END  PARAMETERS 
RESOLUTION      
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0: GROSS 
I :  VERNIER 


SCAN  SEQUENCE 
0:  SEQUENTIAL 
1  =  INTERLACED 


TRIGGER /FILTER  SELECTION 

0:  STANDARD   UNIT 
\-  PLUG-IN    UNIT 


DATA    FORMAT 

00—0 

01— I 

10—2 

M—3 


COORDINATE 

RASTER 

INCREMENTAL 


BEAM  SHAPE 

0:  SPOT  (STANDARD    SIZE) 
I  •  SLIT  (OR  NON-STANDARD 
SPOT  SIZE) 


GRAY  SCALE    LEVELS 


LG«2      ;  n»0, 1,2,3 
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DISPLAY  WORD 


MONITOR  DISPLAY  COORDINATES- 


8 


20 


PD 

XD 

YD 

DISPLAY    PARAMETERS 


MEDIA  SELECTION 
ONOT  SELECTED 
I  SELECTED 


FILM 


VIDEO 


CORE  MEMORY 


DISPLAY 
REGENERATION 

0:N0 
I    YES 


0     1     2    3    4    5     6    7 


F 

V 

C 

D  G 

h 

ROTATION 

0.  NO  (SLAVED  TO  SCANNER) 

I-  YES  (SLAVED  TO  X-AXIS,  INCREMENTING) 

MONITOR  MAGNIFICATION 


m  =  2     ;   h=0,l,2,- 


■(£}* 


128x2 


SLIT  WORD 


ANGULAR   SWEEP   BEGIN -1 

END  COORDINATES 

i 

i 

i 

* 

0                                           8 
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i 

16                     20 

SLIT    PARAMETERS 


SLIT   WIDTH 


28  31 


PS 

9B 

0E 

0      12  3    4    5    6    7 


u 

V 

z 

W=4Ux2-'2 


u=  0,1,2,3 


SLIT  LENGTH 

L  =  2V  x2-12 
v=0,l, ,7 


ANGULAR    INCREMENT' 


A0=2Z  x2"8 
z  =0,1, ,7 
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^.2.1.2  Scanner-Monitor- Video  Controllers  Status 

A  prototype  of  a  scanner  controller  was  built  and  bench  tested. 
Additional  refinements  and  improvements  have  been  specified,  but  due  to 
the  extensive  wiring  changes,  a  new  digital  logic  system  is  being 
designed  and  constructed. 

Preliminary  drawings  for  this  new  digital  logic  have  been 
completed  for  the  input/ output  buffers  and  for  the  X  and  Y  registers  and 
continued  investigation  is  progressing  on  the  remaining  functions. 

Control  flow  charts  for  all  modes  of  operation  have  been  drawn 
that  reflect  the  specifications  of  the  recently  published  S-M-V  Programming 
Manual.  Work  is  presently  being  done  on  integrating  the  various  modes 
and  simplifying  the  flow  wherever  possible.   It  is  anticipated  that  wiring 
lists  on  the  critical  position  of  this  controller  will  be  initiated  within 
the  current  contract  period.  Full  elaboration  of  the  control  may  be 
delayed  as  much  as  an  additional  quarter. 
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h.2.2.     Scanners  and  Monitors 

k. 2.2.1  Reporting  Procedure 

With  this  report  the  scanner/monitor  analog  area  is  divided 
into  functional  groups  to  permit  more  detailed  discussion.  The  grouping 
follows  the  pattern  set  forth  in  "Illiac  III  Scanner  Analog  Circuits," 
a  file  note  in  preparation.  Monitor  analog  circuits  are  not  specifically 
covered  since  they  are,  in  general,  a  simplified  subset  of  scanner 
circuits. 

**• 2.2.2  Monitors 

All  power,  deflection  and  CRT  circuits  have  been  installed 
and  checked  for  two  (of  the  five)  monitors.   This  group  of  circuits 
makes  up  a  functioning  system  (albeit  a  simplified  one)  and  permits  the 
direct  coupling  of  a  monitor  to  a  scanner  for  preliminary  tests.  Later 
modifications  will  include  an  improved  digital-to-analog  conversion  system, 
pincushion  correction  and  dynamic  focus  correction. 

All  power,  deflection  amplifier  and  CRT  assemblers  have  been 
installed  for  an  additional  two  monitors.  These  units  require  cabling 
and  construction  of  digital-to-analog  circuits  before  checkout  can  begin. 

The  final  monitor  does  not  have  a  CRT  installed;  otherwise  it 
is  at  the  same  construction  stage  as  the  above  two  units. 

H.2.2.3  Scanners 

k. 2.2. 3.1  70  mm  Scanner 

One  CRT  assembly  has  been  installed  and  checked.  Circuits  which 
have  been  built  and  checked  include  power  distribution,  digital-to-analog 
conversion,  deflection  system  and  one  photomultiplier  assembly  with 
amplifier  and  comparator  circuits.   Some  of  these  circuits  are  adequate 
for  testing  the  system  but  will  be  replaced  as  improved  versions  are 
developed.   Development  work  is  at  present  centered  on  improved  digital- 
to-analog  conversion  and  design  of  filters  for  the  photomultiplier  system. 


Digital  control  is  subsumed  under  the  S-M-V  Controllers, 
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I*. 2.2. 3-2  k6   mm  Scanner 

Construction  and  testing  of  this  unit  parallels  very  closely 
that  of  the  "JO  mm  scanner. 

k. 2.2. 3. 3  35  mm  Scanner 

Portions  of  this  scanner  which  have  been  installed  include  power 
supplies  and  associated  controls,  deflection  amplifiers  and  the  CRT 
mount  assembly.   Testing  of  the  complete  system  will  follow  checkout  of 
the  70  mm  and  k6   mm  units. 

4-2.2.3.4  Microscope  Scanner 

Construction  of  this  scanner  parallels  that  of  the  35  mm/micro- 
fiche scanner. 

^•2.2.4  Analog  Design  Status 

**. 2.2.4.1  Deflection  Group 

The  deflection  group  includes  registers  for  holding  X  and  Y 
position  information,  digital-to-analog  conversion  circuits,  deflection 
preamplifiers  and  amplifiers,  and  the  deflection  yoke  assembly.  Of  these, 
all  are  satisfactory  except  the  digital-to-analog  conversion  circuits 
which  are  too  slow.  We  are  attempting  to  develop  digital-to-analog 
circuits  with  performance  substantially  superior  to  that  of  commercially 
available  units.   The  most  promising  approach  appears  to  be  a  modified 
current  steering  scheme  using  hot  carrier  diodes. 

4.  2.2.4.2  Slit  Word  Group 

The  slit  word  group  includes  registers,  digital-to-analog 
converters,  function  generators,  attenuators  and  a  special  yoke  assembly, 
all  used  in  defocusing  the  CRT  spot  into  a  short  line  segment.  Many  of 
the  circuits  in  this  group  are  essentially  the  same  as  those  in  the 
deflection  group  and  thus  require  no  special  development.   Operational 
amplifiers  and  function  generators  for  the  sine  and  cosine  functions 
(used  in  defining  the  slit  direction)  have  been  designed  and  tested  but 
have  not  been  packaged  in  final  form.  A  proposed  design  for  the  digitally- 
controlled  attenuator  (used  to  determine  the  slit  length)  will  be  tested 
shortly. 
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1*.2.2.  k.  3  Correction  Group 

The  correction  group  includes  all  of  the  circuits  used  to 
reduce  pincushion  distortion  and  spot  defocusing  caused  by  deflection. 
It  also  includes  circuits  used  for  program  controlled  defocusing  of 
the  spot  or  slit.   A  circuit  to  provide  the  focus  correction  function 
has  heen  built  and  tested  but  not  packaged  in  final  form.   The  pin- 
cushion correction  circuits  will  be  designed  using  operational 
amplifiers  to  take  the  sum  and  products  of  first  order,  squared  and 
cubic  terms  of  X  and  Y  to  form  the  correction  function. 

i+.2.2.I)..l+  CRT  Brightness  Group 

The  brightness  group  includes  circuits  for  digitally  controlling 
the  CRT  beam  current,  for  modulating  the  CRT  grid  with  video  signals  and 
for  protecting  the  CRT  phosphor  in  the  event  of  a  system  malfunction. 
A  design  has  been  proposed  for  the  digital  control  of  beam  current  but 
has  not  been  implemented  yet. 

H.2.2.1+.5  Detection  and  Signal  Conditioning  Group 

The  detection  group  includes  photomultipliers ,  amplifiers, 
switchable  filters,  comparators,  analog— to-digital  conversion  and 
related  circuits.   This  is  an  especially  challenging  area  since  it 
involves  the  swift  extraction  of  signal  information  from  a  noisy 
environment.   Work  has  been  concentrated  on  developing  suitable 
amplifier  and  filter  circuits  and  the  selection  of  a  photomultiplier . 
The  present  system  serves  as  a  test  bed  for  evaluating  alternative 
filter  designs. 

^.2.2.1+. 6  Power  Group 

The  power  group  includes  all  power  supplies  (seventeen  at 
present),  their  associated  controls,  the  power  monitoring  system  and 
power  cabling.   Prosaic  as  the  subject  may  seem,  it  is  an  area  requiring 
much  attention.   Cabling  must  be  carefully  specified  to  avoid  inter- 
action between  analog  units;  power  supplies  for  certain  critical  func- 
tions must  have  very  high  stability,  both  to  insure  repeatable  data  and 
to  avoid  damage  to  the  CRT.   Tasks  remaining  in  this  area  include  the 
installation  of  a  voltage  monitoring  system  and  stability  testing  of 

two  commercial  power  supplies. 
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k. 2.2. k.l     Overall  Design  Status 

Of  the  35  constituents  of  the  analog  subsystem  for  the 
scanners /monitors ,  present  scheduling  calls  for  the  design  completion 
of  all  but  four  less  critical  modules  within  the  current  contract 
year.   These  additional  four  modules  then  are  scheduled  to  be 
complete  within  1968. 
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^.2.3  Link  to  the  IBM  360/50 

The  I/O  channels  of  Illiac  III  are  IBM  360  compatible. 
Accordingly  work  on  the  intermachine  link  between  the  Scanner/Monitor 
Center  of  the  IBM  360/5O  has  been  subsumed  to  the  completion  of  the 
Channel  Interface  Unit  design  (See  Section  1.3.2).  Now  that  the  CIU 
design  is  essentially  complete,  and  the  control  strategy  of  the  Scanner  - 
Monitor  -  Video  Controllers  adequately  specified,  every  attempt  will 
be  made  during  the  final  quarter  of  the  present  contract  year  to  hasten 
the  design  and  fabrication  of  this  important  intermachine  link. 
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k.3        System  Programming 
U.3.1     IBAL  Assembler 

U.3.1.1    Manual 

"The  Illiac  III  Basic  Assembler  Language  (IBAL)",  Department 
of  Computer  Science  Manual,  March  1968  describes  IBAL,  the  lowest 
level  language  used  for  Illiac  III  programs.  With  suitable  constraints 
upon  the  naming  of  operands,  each  primitive  operation  in  IBAL  directly 
corresponds  to  one  Illiac  III  machine  instruction.   It  is  assumed  that 
the  reader  is  familiar  with  the  Illiac  III  machine  instructions  and 
their  formats  as  given  in  the  Illiac  III  Programming  Manual. 

It  is  possible  to  specify  information  structures  more  general 
than  those  of  the  machine  instructions.  A  statement  in  IBAL  may  be  a 
block,  declaration,  instruction  or  directive.   Blocks  permit  the  specifica- 
tion of  nested  structures  of  statements.   Declarations  allow  specifications 
of  generalized  tree -structured  data  items  whose  irreducible  constituents 
are  the  smallest  addressable  basic  elements  of  the  machine.   The  block 
structure  of  IBAL  corresponds  to  the  block  structure  of  ALGOL  60  and  PL/l. 

In  comparison  to  other  programming  languages  usually  classified 
as  "assembler  languages",  IBAL  allows  very  general  data  declarations.  It 
is  believed  that  this  capability  is  essential  to  any  programming  language 
adequate  for  the  translation  of  languages  as  complex  as  PL/l. 

U.3.I.2  Data  Segmentation 

The  IBAL  translator  produces  both  procedure  and  data  segments 
as  output.   The  smallest  IBAL  elements  that  may  constitute  one  procedure 
segment  or  one  data  segment  are  one  procedure  block  or  one  declaration, . 
respectively.   The  user  has  the  options  of  specifying  the  segmentation  of 
his  program  completely,  partially,  or  not  at  all.   In  the  latter  two  cases 
the  translator  performs  segmentation  while  operating  under  constraints 
known  to  the  user. 

Two  standardized  segment  descriptors,  the  segment  header  and 
the  segment  trailer,  are  assembled  with  each  procedure  segment  to  inter- 
face with  the  operating  system  -  principally  with  the  system  loader. 
Only  the  segment  header  is  assembled  for  data  segments. 


-75- 


The  segment  header  may  contain  the  following  information: 

a)  Protection  mode 

b)  Storage  access  mode 

c)  Size  after  assembly 

d)  Size  required  at  load  time 

e)  Static  data  indicator 

f)  Minimum  size  at  execution  time 

g)  Maximum  size  at  execution  time 
h)  Entry  point  list 

Items  d,  e,  f,  and  g  are  not  present  for  procedure  segments, 
and  items  f  and  g  are  not  present  for  static  data  segments.   The  entry 
point  list  contains  alphanumeric  entry  names  and  their  16-bit  segment 
pointer  values. 

The  segment  trailer  contains  a  list  of  the  alphanumeric 
external  names  referenced  in  the  procedure  segment,  and  a  data  reference 
or  procedure  reference  indicator  for  each  name. 

It  is  anticipated  that  parameters  of  the  segmentation  strategy 
used  by  the  translator  will  have  to  be  adjusted  to  compensate  for  unknowns 
in  the  total  operating  environment. 

1+.3-1-3  Implementati  on 

Work  on  the  implementation  of  the  IBAL  translator  has  centered 
on  the  data  set  declaration  facilities.   This  consists  of  the  following 
three  parts:   format  of  tables  constructed  at  assemble  time,  algorithms 
for  filling  in  table  entries  at  execution  time,  and  algorithms  for 
resolving  ambiguities  of  names  at  assemble  time  and  execution  time. 

Initially  the  possibility  of  making  these  tables  and  algorithms 
compatible  with  those  of  the  PL/l  translator  was  investigated.  However, 
since  the  data  set  facilities  in  IBAL  are  more  general  than  in  PL/l, 
compatibility  could  be  achieved  only  at  the  expense  of  the  efficiency  of 
the  PL/l  implementation.   In  particular,  the  following  features  of  the 
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data  set  facilities  in  IBAL  distinguish  it  from  'PL/l: 

1)  All  nodes  do  not  require  alphanumeric  names. 

2)  Subscripts,  besides  providing  references  within 
arrays,  may  also  be  used  to  reference  any  node  in  a 
structure. 

3)  Conditional  nodes,  evaluated  at  execution  time,  are 
allowed. 

h)      A  node  may  be  declared  as  a  vector  to  speed  up  the 
accessing  of  its  subnodes. 

At  this  time  all  IBAL  translator  implementation  is  being  written 
in  PL/l  to  run  on  the  IBM  360. 
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^•3-2  Universal  Translator 

This  system,  currently  being  programmed,  is  an  implementation  of 
the  ideas  of  Eickel  and  Paul  expressed  in  their  paper,  "The  Parsing  and 
Ambiguity  Problem  for  Chomsky  Language"  (T.  H.  Munchen,  Bericht  Nr  6^-09) 
for  solving  the  parsing  and  ambiguity  problem  for  a  given  Chomsky  -  2 
grammar.   The  input  of  the  system  is  BNF  definition  of  the  language,  and 
the  output  is  a  purposive  scanning  system  for  the  language,  or  else  a 
notation  that  the  set  of  production  rules  for  reducing  a  given  string  is 
not  unique. 

In  the  current  implementation  the  input  is  assumed  to  be  in 
either  extended  or  compacted  BNF  form.   Each  such  production  is  expanded 
into  the  set  of  corresponding  single  productions,  and  each  of  the  latter 
is  further  expanded  so  as  to  obtain  a  simple  Chomsky  system:  each  produc- 
tion has  length  <  2,  and  all  productions  having  the  same  symbol  as  the 
right  side  (the  critical  productions)  are  collected  as  a  subset  of  the 
productions  of  length  1.  A  procedure  is  then  developed  to  'determine' 
or  distinguish  between  the  critical  productions  by  building  up  context 
for  each  member  of  a  set  of  critical  productions  with  the  same  right 
side.  From  this  a  purposive  scanner  is  developed. 

The  first  section  of  this  system  has  been  programmed  in  PL/l. 
It  reads  from  cards  its  BNF  productions  expressed  in  a  free  field  format 
where  the  meta  symbols  are  offset  by  periods  to  distinguish  them  from 
similar  symbols  which  may  appear  in  the  definition  of  the  language.  From 
this  scan  the  symbol  table  is  built  up,  where  the  set  of  non-terminal 
symbols  are  decided  by  virtue  of  their  being  a  left  side  of  same  BNF 
rule.   The  productions  are  then  reduced  to  a  simple  Chomsky  system  by  the 
introduction  of  dummy  symbols . 

The  set  of  all  productions  created  in  this  way  are  collected  in 
three  tables  -  one  containing  all  productions  of  length  2,  one  containing 
all  productions  of  length  1  which  are  not  critical,  and  all  the  critical 
productions . 
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Work  is  now  continuing  on  the  implementation  of  the  core  of 
the  Eickel-Paul  scheme  for  the  recognition  of  context  free  grammars. 
This  scheme  has  been  extended  and  modified  somewhat  as  work  progresses, 
and  it  is  anticipated  that  the  final  version  will  he  significantly  modi- 
fied and  improved  over  the  tentative  scheme  previously  reported 
(Department  of  Computer  Science  Report  No.  237)  after  an  initial 
theoretical  study  of  this  problem.   Some  consideration  has  also  been 
given  to  the  utilization  of  the  output  of  a  scanning  procedure  developed 
in  this  way,  in  the  context  of  semantic  procedures  for  a  compiler. 

It  is  anticipated  that  the  syntactic  analyzer  will  be 
completed  within  the  contract  year. 


-79- 


U-3-3  PL/1  Translator 

The  compilation  of  PL/l  through  the  use  of  the  universal  trans- 
lator is  divided  into  three  parts:  the  lexical  analysis,  the  declaration 
pass,  and  the  compilation  pass.   The  lexical  analyser  accepts  a  program 
in  the  source  language,  deletes  comments  from  it,  and  groups  such  things 
as  identifiers,  constants,  compound  punctuation  marks  and  keywords,  and 
replaces  them  with  their  internal  representation  numbers.   The  string 
representing  the  program  in  internal  number  form  and  the  tables  telling 
what  the  internal  numbers  correspond  to  in  the  source  language  are  then 
passed  on  to  the  declaration  pass.   This  pass  recognizes  all  explicit, 
contextual,  and  implicit  declarations  in  the  program  and  builds  up  a 
set  of  tables  giving  the  description  (including  scope)  of  each  name. 
The  program  string  and  name  tables  are  then  passed  on  to  the  compilation 
pass,  which  does  the  detailed  syntactical  analysis  and  compiles  object 
code.  While  it  is  not  necessary  for  the  lexical  analyser  to  go  through  the 
entire  program  before  the  declaration  pass  is  started,  it  is  necessary  for 
the  declaration  pass  to  be  completed  before  the  compilation  pass  is 
started  as  it  is  necessary  for  all  declarations  to  be  found  and  default 
attributes  assigned  before  any  actual  compilation  can  take  place. 

PL/l  compile-time  facilities  are  not  currently  being  implemented, 
however  they  could  be  added  to  the  system  by  inserting  a  compile-time 
interpreter  which  would  follow  the  lexical  analyser  and  precede  the 
declaration  pass.   This  interpreter  would  execute  all  compile-time  state- 
ments (i.e.  all  statements  immediately  preceded  by  the  symbol  °J0) ,   but 
leave  the  statements  in  the  program  string.   The  compile-time  statements 
would  then  be  dropped  from  the  program  string  during  the  declaration  pass. 

^•3«3-l  Prescanner  (Lexical  Analysis) 

During  the  contract  year  the  lexical  analysis  system  written  in 
PL/l  was  debugged.   The  target  language  chosen  was  PL/l,  though  the  pre- 
scanner can  also  be  used  for  translating  other  languages.   The  system  was 
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able  to  read  in  the  set  of  keywords  in  PL/l  (regarded  here  as  reserved 
words),  and  then  to  scan  the  sample  program  which  was  input.   The 
output  consisted  of  a  numbered  listing  of  the  card  images,  a  listing  of 
the  output  string  of  symbol  numbers  and  table  dumps  described  below. 
Error  messages  are  also  printed  noting  any  illegal  characters  that  may 
have  been  punched  on  each  card. 

During  the  scan  identifiers  are  collected  and  compared  to  the 
elements  in  the  symbol  table.   If  the  identifier  is  not  in  the  table  it  is 
added  as  a  new  entry.  A  similar  procedure  is  followed  for  numerical  and 
string  constants  and  a  separate  table  of  these  quantities  are  built  up. 
As  each  symbol  is  read  in  the  scan,  its  corresponding  line  number  in  the 
table  is  entered  in  the  output  string.   Thus  the  output  string  consists 
of  a  list  of  numbers  representing  the  basic  symbols  in  the  language,  and 
this  string  would  be  passed  to  the  syntax  scanner  for  syntactic  analysis. 

At  the  end  of  the  scan  the  output  string  is  printed  out  together 
with  a  dump  of  the  symbol  table,  the  constant  table  and  the  string  table, 
together  with  the  associated  line  numbers  in  the  table  for  each  symbol. 

U.3-3'2  Declaration  Pass 

The  declaration  pass  had  been  largely  specified  in  terms  of 
extended  Floyd  productions.   Basically  the  declaration  pass  goes  through 
the  program  (in  internal  representation  form)  -  statement  by  statement  - 
looking  for  and  checking  all  statements  which  might  contain  declarations, 
while  at  the  same  time  keeping  track  of  the  block  structure.  A  name 
appearing  in  a  position  where  a  contextual  declaration  is  indicated  is 
declared,  if  it  has  not  already  been  declared  in  the  block  it  is  in  and 
if  it  is  a  simple  name.   (Explicit  declarations  of  qualified  and/ or 
quantified  names  will  presumably  be  found  elsewhere  in  the  program  so 
they  will  not  be  declared  contextually . )  When  an  explicit  declaration 
is  found,  all  of  the  contained  information  is  extracted  from  it  and 
entered  in  the  tables,  possibly  adding  to  or  replacing  information  from 
previous  contextual  declarations. 
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The  tables  built  up  by  the  declaration  pass  and  passed  on  to 
the  compilation  pass  are  the  following: 

a)  An  attribute  table  with  an  entry  for  each  distinguishable 
programmer-specified  name,  giving  the  name's  attributes 
(except  those  attributes  given  in  other  tables,  which  are 
only  referenced  here)  and  information  concerning  the 
structure  it  is  in  (if  any).   This  is  the  main  table. 

b)  A  dimension  table,  referred  to  by  the  attribute  table  for 
each  array  name,  giving  the  dimensions  of  all  arrays.   This 
table  is  also  used  to  store  the  values  which  a  label  variable 
can  take  on  if  those  values  are  given  in  a  LABEL  attribute 

c)  A  picture  table,  containing  the  information  given  in 
PICTURE  attributes. 

d)  An  initialization  table,  containing  the  information  given  in 
INITIAL  attributes. 

e)  An  identifier  table,  used  for  finding  the  entry  in  the  attribute 
table  for  any  given  identifier  in  any  given  block  of  the  program. 

f )  A  block  list  giving  the  block  structure  of  the  program  and 
pointing  to  the  names  declared  in  each  block. 

g)  A  statement  type  table,  indicating  for  each  statement  in 
the  program  whether  it  is  an  assignment  statement  or  not. 

In  addition  to  building  up  tables,  the  declaration  pass  also 
makes  some  changes  in  the  program  string  in  order  to  facilitate  the 
compilation  pass. 

A  file  note  has  been  completed  entitled  "PL/l  Declaration  Pass: 
I.  The  Table  Structure.   This  note  describes  the  above  set  of  tables  used  to 
represent  information  which  is  declared  explicitly,  contextually,  and 
implicitly  in  a  PL/l  program  being  compiled.   These  tables  are  built  up 
during  the  declaration  pass.   They  provide  a  convenient  way  of  storing 
the  declared  information  so  that  it  is  easily  accessible  when  later 
needed  during  the  compilation  pass. 
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Floyd  productions  for  the  declaration  pass  have  been  completed 
(approximately  ^50  productions) .  The  coding  in  PL/l  of  the  executed 
which  build  the  above-described  tables,  is  presently  in  progress. 
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k.^.k     FORTRAN  IV  Translator 

The  syntax  of  FORTRAN  IV  Is  now  completely  specified  by  Floyd 
Productions,  compatible  with  the  compacted  BNF  definition  of  the 
language  given  earlier.  An  internal  report  is  in  progress. 

We  consider  FORTRAN  IV  to  be  a  derivative  language  in  the 
Illiac  III  Programming  System.  Accordingly  the  implementation  procedures 
are  simplifications  of  those  used  to  implement  PL/l.  In  particular  the 
two  translators  use  variants  of  the  same  prescanner,  and  the  declaration 
pass  tables  are  also  similar.   This  strategy  allows  us  to  trial  code 
the  FORTRAN  IV  translator  as  if  it  were  a  translator  for  a  highly 
restricted  subset  of  PL/l. 
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4.3*5  Operating  System. 

1+ .  3*5-1  Data  Acquisition  and  Display 

4.3.5.I.I  Image  Processing  Package  (IP  ) 

The  Image  Processing  Package  is  designed  to  give  the  user  inter- 
mediate level  control  of  the  extensive  image  processing  facilities  of 
Illiac  III.   In  addition  the  user  will  be  given  assistance  in  using  the 
extremely  flexible  (but  also  complex)  image  processing  I/O  devices. 

k.  3'5«1»1'1  Language 

In  order  to  form  a  basis  for  design,  a  review  has  been 
made  of  the  image  processing  languages  reported  to  date.  From  this 
we  have  distilled  the  nucleus  of  a  language  which  will  form  the 
basis  of  future  work.   It  must  be  recognized  however,  that  this 
language  must  remain  open-ended  so  as  to  benefit  from  user  experience. 

4.3.5-l«l«2  Translator/ Interpreter 

2 
In  order  to  obtain  experience  with  the  IP  and  thus  enter 

further  iterations,  an  Interpreter  is  planned  for  the  package  which  will 
operate  through  the  IEM/36O  interface  with  the  Scanner/Monitors  of  Illiac 
III.  At  present  only  the  general  form  of  the  Interpreter  and  its  inter- 
face with  the  IBM/36O  has  been  investigated. 

2 
4.3«5«1»2  Telecommunications  Processing  Package  (TP  ) 

Each  console  has  four  devices  or  media  associated  with  it: 

1)  Console  control  panel 

2)  ASR  33  Teletype  or  IBM  Selectric  Typewriter 

3)  Microtape 

4)  Monitor  display  and  light  pen 

Each  of  the  devices  2)  through  k)   is  allotted  a  fixed  unique  portion  of 
the  low  speed  buffer.   Teletype  and  typewriter  operate  in  the  half -duplex 
mode  and  can  act  as  either  input  or  output  media.  Microtape  has  a  pre- 
recorded blocked  format  with  a  "timing"  track  for  triggering  the  read/write 
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logic  and  a  "mark"  track  to  distinguish  data  positions  in  the  "block  from 

parameter  positions  (e.g.,  block  number).   The  Microtape  Control  will  have 

a  format  recording  mode  that  is  switch  selectable.   The  block  size  must 

not  exceed  the  allotted  portion  of  the  low  speed  buffer.   Display  at  the 

monitor  is  effected  by  the  S-M-V  Controller  the  light  pen  may  be  used 

to  trigger  readout  logic  of  the  monitor  position  counters. 

2 
The  TP  Manual  -will  contain: 

1)  description  of  the  control  language  for, 

a)  initiating  a  job  at  one  of  the  terminals, 

b)  attaching  and  using  any  of  the  associated 
devices, 

c)  editing,  translating  and  executing  programs 

2)  functional  description  of  the  devices  and  their 
associated  control  logic, 

3)  description  of  the  system  procedures  that  service 

the  console  devices. 

2 
It  is  anticipated  that  the  TP  Manual  will  be  issued  in  late 

1968. 

U.3.5.2  Data  Segmentation 

During  the  past  year,  work  in  this  area  has  been  concentrated 
on  two  problems . 

1)  Development  of  an  efficient  mechanism  for  inter- 
segment linkage,  given  the  constraints  of  multi- 
programming and  multi -processing. 

2)  Development  of  an  efficient  algorithm  for  Base 
,  Register  and  Pointer  Register  allocation  for  a 

2-level  addressing  scheme  of  the  type  used  in 
Illiac  III. 

Solutions  to  both  problems  are  at  hand,  yet  neither  appear  to 
be  optimal  yet.  Work  in  this  area  will  continue  with  the  aim  of  refining 
these  techniques  with  an  eye  to  efficient  interface  with  the  declaration 
pass  of  both  the  IBAL  and  PL/1  translators. 


i+ .  3  ♦  5  •  3  File  Service 

Specification  of  file  service  procedures  is  awaiting  the 
corresponding  specifications  for  data  segmentation. 

U.3.5.I+  Task  Supervision 

An  extensive  review  has  been  made  of  the  published  literature 
of  Task  Supervision  or  Traffic  Control  in  a  multi -programmed,  multi- 
processor system. 

As  the  result  of  this  review,  a  detailed  working  paper  is 
being  drafted  by  R.  M.  Lansford.   This  paper  will  examine  the  problem 
in  the  specific  environment  of  Illiac  III  and  thus  should  form  the 
basis  for  final  engineering  design,  as  well  as  serve  as  an  initial 
proposal  of  the  Illiac  III  Task  Supervisor.   It  is  anticipated  that  this 
report  will  be  available  during  the  last  quarter  of  the  contract  year. 
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k.k       Visual  Pattern  Recognition 

Picture  description  languages  which  have  been  developed  to 
date  have  imposed  the  artificial  limitation  that  picture  recognition 
could  be  accomplished  by  a  one -dimensional  (string)  grammar.   Con- 
sequently, only  one  relation,  e.g.  concatenation,  has  been  allowed 
between  picture  elements. 

There  are  very  many  other  relations  which  can  be  naturally 
expressed  to  enhance  the  power  of  picture  languages.   The  general  model 
being  considered  here  consists  of  a  directed  graph  of  relations  where 
a  hierarchy  of  graph  transformations  is  required  for  picture  recognition 
and  description. 

Work  is  in  progress  to  develop  this  graph  model  by  an  adequate 

mathematical  formulation  and  by  applying  it  to  specific  problem  areas. 

One  file  number,   investigating  basic  properties  of  binary  relations  was 

issued  this  quarter.   A  second  paner,  extending  relations  to  composite 

2 
figures  is  in  preparation. 

Also  in  preparation  are  two  survey  articles:  one  for  the  AEC- 
generated  publication  of  Taub  and  Fernbach  --  a  general  nontechnical 
review  of  the  visual  data  processing  field;  and  a  theoretical  exposition 
of  image  processing,  centered  upon  the  graph  transformational  grammar 
concept,  as  developed  in  the  Israel  lectures  of  McCormick,  July  I968 . 


~T3ruce  H.  McCormick  and  John  C.  Schwebel,  "Consistent  Formal  Properties 
of  Binary  Relations,"  File  No.  762,  Department  of  Computer  Science, 
June,  1968. 

2 
Bruce  H.  McCormick  and  John  C.  Schwebel,  "Properties  of  a  Discrete 

Space  Preserved  by  Image  Processing  Relations,"  File  No.,  July,  1968. 
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k.5       Video  Communications  Net 
k.5.1     Remote  Video  Consoles 

The  remote  consoles  are  basic  stations  of  the  Video  Com- 
munication Net  and  will  be  equipped  for  distant  input /output  of 
several  types  of  signals  including  digital  and  video  data  strings. 
The  digital  signals  will  include  teletype,  PCM  conversions  of  audio- 
frequency analog  data,  digital  control  signals,  and  (optionally) 
page  (256  byte)  magnetic  tape  transmission.   The  video  signals  will 
be  transmitted  between  the  consoles  and  Illiac  III  computer  for  tele- 
vision monitoring  in  two  forms:  fast  scan  (15  fps ) ,  and  one  slow  scan 
(1.25  fps). 


console 


The  following  minimal  equipment  will  be  included  in  each 

1)  A  Post  model  6h0   microfiche  reader. 

2)  A  "slow"  17  inch  Ampex  monitor  for  high  resolution  video. 

3)  A  "fast"  17  inch  Ampex  monitor  for  real  time  general  viewing. 
k)  A  teletype  ASR33  for  general  programming  use. 

5)  Cursor  controls:  light  pen,  joy  stick,  etc. 

6)  An  instrument  I/O  patch  panel  with  D/A,  A/D  equipment  for 
signal  conditioning. 

7)  Work  space  and  storage. 


The  two  monitors  and  the  microfiche  reader  will  be  at  a  con- 
venient reading  height  and  nearly  vertical.   Plug-in  panels  will  be 
situated  just  above  the  work  table  surface,  and  the  I/O  panel  will  be 
at  the  operator's  far  right. 

The  high  resolution  television  equipment  (3  dual-scan  cameras 
and  12  monitors)  is  under  contract  with  Ampex  Corporation,  Redwood  City. 
Delivery  is  expected  first  quarter  1969. 

Specifications  for  the  cabinet  design  of  the  Video  Remote 
Consoles  have  been  written  and  a  subcontract  for  implementation  of  the 
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design  has  been  signed  by  the  designer  and  purchasing  office.   The 
contract  is  now  awaiting  AEC  approval.   Each  Remote  Console  will 
contain  a  fast  and  a  slow  rate  1536  line  television  monitor  from 
Ampex,  and  in  addition  digital  and  analog  communication  facilities. 
It  is  expected  that  the  design  and  construction  of  the  consoles  will 
be  sufficiently  completed  by  the  time  of  Ampex  equipment  delivery  to 
install  the  monitors ,  and  to  begin  Video  Network  operations  in  terms 
of  teletype  and  video  signal  transfer. 

Initially  one  console  will  be  installed  at  Mercy  Hospital 
Pathology  Lab,  one  console  at  the  Photogrammetry  and  Geodesy  Laboratory 
and  the  remainder  assigned  internally  to  the  Department  of  Computer 
Science  for  local  development  work. 


-90- 


k.^.2     Videograph  Printer 

The  Videograph  Printer  was  installed  and  checked  out  by 
A.  B.  Dick  personnel  on  January  8,  1968. 

The  printer  can  print  on  demand  at  a  rate  of  0.8  seconds 
per  8-1/2  x  11  inch  sheet.  Horizontal  resolution  approaching  128 
lines/inch  was  achieved.   Vertical  resolution  matches  the  high  resolution 
CCTV  equipment  of  1536  line  (non-interlace)  scan.   Grey  scale  resolution 
is  limited  to  k   shades.   The  paper  is  inexpensive  zinc-oxide  coated  stock. 

Tests  are  continuing  to  reduce  horizontal  vibration,  which 
degrades  the  maximal  horizontal  resolution  of  the  fascimile  printer. 

Delivery  has  been  taken  this  month  on  the  character  generator 
associated  with  the  printer. 

Design  to  interface  the  printer  to  the  S-M-V  Controller  of 
Illiac  III  is  continuing. 
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U . 5  -  3  Fast  Core  Storage  Modules 

Two  fast  core  storage  modules,  each  (700  nsec.)  l6K  80-bit 
double  words,  have  been  received  from  Fabri-Tek  of  Minneapolis.  Final 
acceptance  tests  were  run  on  the  first  core  memory  February  26  and  27, 
1968.  Since  its  arrival,  the  core  memory  has  completed  several  eight 
hour,  offline,  error-free  test  runs.  Acceptance  testing  of  the  second 
unit  is  anticipated  to  take  place  in  July  1968. 

A  hardware  simulator  of  the  Exchange  Net  of  Illiac  III  has 
been  designed  and  is  now  in  construction.   This  unit  will  allow  a  detailed 
checkout  of  the  memory  unit  interface  with  Illiac  III. 


See  Section  1.2.2  of  this  program  report. 
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k.^.h     Video  Communications  Net 

An  extensive  and  flexible  Video  Communications  Net  is  being 
developed  for  Illiac  III.   The  Net  couples  to  the  I/O  channels  at 
Illiac  III  through  the  Scanner-Monitor- Video  Controllers.   The  network 
permits  transmission  of  video  over  coax  cables  to  remote  consoles  and 
low  speed  digital  control  signals  to  the  multiplexing  stations  of  the 
network.  All  video  signals  are  transmitted  at  either  "fast"  scan  1536 
line,  15  fields  per  second  or  "slow"  scan  1536  line,  I.25  fields  per 
second  rates.   The  Network  plans  remain  the  same  as  in  Department  of 
Computer  Science  File  Nos .  "JOG   and  728  except  for  changes  in  video 
rate  noted  abovd. 

Twelve  (six  "fast",  six  "slow")  monitors  have  been  ordered 
from  Ampex  as  well  as  three  dual-rate  high  resolution  cameras.   These 
items  are  due  to  arrive  in  February  1969  in  time  to  be  installed  in  the 
six  remote  consoles  to  be  built  (See  Section  5-1) •  A  strike  delay  of 
nearly  two  months  at  Ampex  has  however  resulted  in  some  loss  of  design 
and  engineering  time.  Further  investigation  of  suitable  switching 
equipment  and  cabling  is  to  be  carried  out  in  the  next  quarter. 

Plans  for  the  initial  test  portion  of  the  Network  now  involve 
installation  of  cable  packages  and  remote  console  facilities  to  the 
Photogrammetry  and  Geodesy  Laboratory  and  to  Mercy  Hospital,  in  addition 
to  internal  links  to  the  Department  of  Computer  Science  Library  and  to 
the  proposed  Brain  Mapping  Facility.   These  represent  a  least  cost  - 
least  time  effort  to  secure  a  realistic  working  Network. 
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4.6   Microimage  Store 

4.6.1  Specifications  for  the  Microform  Library 

4.6.1.1  Subject  Area  of  Test  Library 

The  neurosciences  have  been  chosen  as  a  first  subject  area 
for  the  Microfiche/Nanofiche  Library.   The  examination  of  more  than 
3000  articles  representative  of  the  58  subareas  of  the  neurosciences  has 
begun  with  a  plot  showing  which  journals  have  published  articles  in 
each  subarea.   The  literature  of  this  field  is  very  diffuse,  and  there- 
fore well  suited  for  a  trial  information  retrieval  system. 

It  was  found  that  3l4  journals  covered  the  58  subareas.  We  have 
been  searching  for  the  best  strategy  for  a  taxonomic  classification  of 
journals  around  subareas.   The  analysis  of  this  data  has  begun  with  the 
object  of  designing  a  file  structure  which  will  enable  non-trivial  indexing 
in  depth. 

4.6.1.2  Microform  Specifications  for  the  Microfiche/Nanofiche  Library 

The  physical/ photographic  standards  for  all  microimage  forms 
relative  to  microimage  storage  are  being  set.  First  reduction  of 
documents  will  be  approximately  16.5:1  to  the  COSATI  microfiche  form. 
This  will  allow  60  images  at  130  lines/mm.  resolution  on  a  microfiche 
cord. 

Second  reduction  will  be   9:1  over  the  microfiche  size  and 
result  in  a  nanofiche  format  wherein  a  complete  microfiche  is  reduced  to 
the  size  of  one  COSATI  microfiche  frame.   The  images  are  then  blocked  into 
a  microfiche -type  card,  but  at  72  times  the  packing  density.   4320  "page" 
images  per  4x6  inch  "card"  are  anticipated.   Resolution  at  this  162:1 
reduction  will  be  500  lines/mm.  or  better. 

Two  reports,  specifying  the  standards  for  microfiche  and  nano- 
fiche production  respectively  are  in  preparation,  and  will  be  available 
before  the  end  of  the  contract  year. 
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^•6.1.3  Document  Identification 

The  literature  on  serials  control  projects  has  been  surveyed 
(especially  the  Project  Intrex  Augmented  Catalog  Data  Base,  the  Illinois 
ILLAR  project  and  the  National  Serials  Data  Program)  with  a  view  to  finding 
a  consistent  set  of  data  element  descriptors.  A  report  defining  the 
document  descriptor  system  for  the  Microform  Library  will  be  issued 
shortly. 

^■6.1.4  Document  Retrieval 

Our  first  goal  is  to  create  a  Microform  Library  of  adequate 
scope  to  represent  a  scientifically  significant  instrument.   To  this  end 
initial  document  insertion/ retrieval  facilities  must  be  tailored  to 
facilitate  the  rapid  insertion  of  new  serials,  and  to  edit  the  augmented 
document  identification  data. 

To  this  end  Mr.  Kelley  of  the  Illiac  III  Project  collabored 
with  the  Coordinated  Science  Laboratory  in  the  implementation  of  an 
interactive  system  to  enable  a  user  to  enter/ edit  cataloging  information 
and  to  initiate  certain  search  requests  from  a  console  typewriter.  For 
this  purpose  an  Information  Search  Language  (ISL)  was  developed  by  that 
group . 

The  experience  gained  from  that  trial  system  can  be  summarized 
as  follows: 

1)  The  catalog  data  base  can  be  adequately  represented  by 
the  data  declaration  facilities  of  PL/l. 

2)  Document  insertion,  editing  and  search  algorithms  can  be 
adequately  described  by  a  subset  of  SNOBOL-^. 

3)  Primitive  file  maintenance  facilities  suffice  for  this 
initial  library  development  phase . 

h)      Semi -automated  extraction/ editing  of  document  descriptors  is 
essential.  Hand  encoding  of  this  material  is  ill-founded: 
too  error  pro  e,  too  slow  and  too  costly.   (See  Section  7-2 
below) . 
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U.6.2  Microfiche  Production  Facilities 

All  of  the  equipment  required  for  the  production  of  high 
quality  microfiche  is  on  hand.   (See  microfiche  production  facilities, 
Figure  3«)   This  includes  a  Bell  and  Howell  microfiche  camera,  a 
versatile  production-type  film  processor,  diazo  duplication  equipment, 
and  other  ancillary  supplies.   The  film  processor  "will  "be  set-up  in  July, 
and  microfilming  on  a  prototype  basis  "will  be  begun  at  that  time. 

Standards  and  procedures  for  the  microfiche  form  are  being 
linked  with  standards  for  the  final  microimage  format  (nanofiche),  in 
order  to  assure  long  term  system  compatibility  for  machine  readable 
materials.   Two  reports,  establishing  standards  for  microfiche  and 
nanofiche  production  respectively  are  in  preparation.   It  is  anticipated 
that  these  standards  documents  will  be  issued  in  the  final  quarter  of 
the  current  contract  year. 

Specifications  for  the  microfiche  production  facility  call  for 
photography  at  the  rate  of  500  pages  per  hour,  with  provision  for  on-site 
film  processing  and  duplication.  Production  for  the  test  microform 
library  (Neurosciences)  will  require  50%  of  the  microfiching  capacity 
to  keep  abreast  with  the  new  literature  of  the  field. 


■96- 


") 


c 
o 


a 

a. 
a> 


o> 

o 
E 
o 

o 

£ 

6> 


■97- 


h.6.3     Prototype  Image  Store 

A  commercially  available  microfiche  reader /access  mechanism 
is  being  purchased  to  store,  retrieve,  and  display  COSATI  standard 
microfiche  on  demand.   Also  included  is  a  device  for  attaching  the 
punch-code  metal  strip  used  for  indexing  each  fiche.   The  entire  unit 
is  self-contained  desk-top  unit  under  computer  control. 

Storage  of  the  microfiche  is  by  a  rotary  drum  which  is  change- 
able as  a  unit.  Storage  capacity  of  the  drum  is  750  microfiche  on  coded 
chips.   Total  image  capacity  is  then  U5,000  images. 

Images  can  be  selected  by  appropriate  electrical  signals  in  the 
form  of  ASCII  8-bit  code.   Display  of  any  requested  image  requires  less 
than  5  seconds.   Access  time  to  an  adjacent  image  (i.e.  within  same 
fiche)  is  less  than  2  seconds. 

Upon  delivery  the  microfiche  access  mechanism  will  be  modified 
to  not  only  display  the  selected  page  in  a  8-1/2  x  11  inch  format,  but 
also  to  project  this  image  upon  the  2"  vidicon  of  a  1536-line  television 
camera.   By  this  means  the  microfiche  retrieval  unit  will  pipe  informa- 
tion upon  computer  command  into  the  Video  Communications  Net. 
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h.G.h     Design  Studies  for  Microimage  Store 

The  second  goal  of  the  initial  ARPA  program  was  to  provide  the 
Video  Communication  Network  with  a  large  scale  image  store.   To  this  end 
a  microfiche  production  facility  was  established  (Figure  3),  an  interim 
microfiche-based  image  store  designed,  and  standards  for  this  microfiche 
library  established.   The  page  image  so  presented  would  be  immediately 
available  to  remote  video  consoles  and  to  the  image  processing  computer 
(illiac  III).   This  phase  of  development  will  then  be  complete  when  nano- 
fiche  production  facilities  (Figure  3)  comparable  to  those  for  the  micro- 
fiche are  installed,  and  the  microfiche  access  mechanism  is  modified  to 
accept  the  nanofiche  readout  assembly  described  below. 

An  initial  format  for  the  massed  microimage  store  (nanofiche) 
has  been  established  to  be  compatible  with  the  commercial  microfiche 
reader/access  mechanism.   The  access  mechanism  of  this  device  can  be  used 
initially  as  a  microfiche  retrieval  unit  piped  into  the  Video  Communications 
Net,  and  later  be  modified  to  accept  the  nanofiche  format,  which  represents 
a  72-fold  increase  in  storage  capacity  on  the  same  number  of  "cards".   The 
retrieval  mechanism  will  first  hold  750  microfiche  cards  of  60  images  each 
for  a  total  of  k^OQO   page  images.   Upon  conversion  to  access  the  nanofiche 
images,  the  file  will  provide  storage  for  3*250, 000  page  images. 

In  the  design  shown  schematically  in  Figure  h   each  microfiche  frame 
(11-75  mm  x  16.5  mm)  again  contains  an  array  of  72  microimages,  or  what  we 
have  chosen  by  analogy  to  call  a  "nanofiche".  A  fly's  eye  readout 
mechanism  will  be  employed  to  project  the  selected  page  image  upon  a 
1536-line  television  camera  (Figure  h) • 

It  is  believed  that  the  commercial  retrieval  mechanism,  extended 
to  accept  the  nanofiche  format,  represents  a  realistic  test  facility  for 
developing  an  automated  microform  library. 
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U-7   Context  Analysis  In  Information  Storage  and  Retrieval 
h.'J.l    Microfiche  Scanners 

Two  microfiche  transport  mechanisms  will  be  installed  in  the 
third  dual-CRT  scanner  of  Illiac  III.  One  will  scan  an  input  microfiche 
for  research  on  automated  text  analysis.   The  second  unit  will  photograph 
output  in  the  form  of  edited  documents. 

COSATI*  standard  f iche  will  be  used  throughout  —  as  matched  to 
our  Bell  and  Howell  microfiche  camera.   This  microform  consists  of  a 
k   x  6  inch  sheet  of  film  carrying  72  page  images  in  a  6  x  12  matrix. 
A  minimum  resolution  of  127  lines  per  millimeter  is  specified. 

On  hand  are  two  microfiche  transport  mechanisms  (Bell  and 
Howell)  which  require  engineering  adaptation  to  operate  in  the  scanners. 
Control  logic,  transfer  optics,  film  clamping  and  pick-up  optics  are 
being  designed  such  that  the  units  will  meet  or  exceed  the  COSATI  quality 
standards.  While  a  great  deal  of  engineering  effort  has  been  saved  by 
the  purchase  of  the  basic  film  transports,  considerable  design  and  con- 
struction has  had  to  be  done  to  allow  installation  and  operation  of  the 
units.   This  was  anticipated  and  the  design  work  should  be  complete  by 
the  end  of  the  contract  year.  All  modification  of  the  transport 
mechanisms  will  be  carried  out  in  house. 


*COSATI  -  Committee  on  Scientific  and  Technical  Information. 
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U.7«2  Recognition  and  Reformatting  of  Text 

In  the  conversion  of  text  from  one  style  to  another,  five 
transition  stages  have  been  identified: 

1)  Typographical  recognition  is  performed  on  the  document 
"which  is  converted  to  an  equivalent  LEFT  description. 
The  LEFT  source  description  may  contain  pointers  to 
video  records  rather  than  strings  of  alphanumeric 
characters . 

2)  The  LEFT  description  is  parsed  by  means  of  Floyd  produc- 
tions (appropriate  to  the  source  style  manual)  into  the 
equivalent  textual  description  -which  contains  a  categoriza- 
tion of  such  entities  as  heading,  footnote,  etc.   The 
language  corresponding  to  the  Floyd  productions  is  largely 
context  free,  but  provision  for  occasional  context  sensi- 
tive features  is  also  incorporated. 

3)  The  textual  description  of  the  original  document  is  trans- 
lated into  the  new  textual  description  as  governed  by  the 
object  style  manual.   Two  candidate  techniques  for  this 
transition  are  (a)  by  permutation  of  constructs  in  the 
right  hand  sides  of  productions  or  (b)  by  table  lookup. 

k)      The  new  textual  description  is  translated  to  its  equivalent 
LEFT  object  code  by  means  of  BKF  productions. 

5)   The  LEFT  object  program  is  translated  to  the  photo- 
composition language  of  the  printer. 

Previous  syntactic  textual  descriptions  are  being  transcribed 
to  include  the  full  LEFT  description  of  text.   Typographical  recognition 
algorithms  are  also  being  formulated.  A  report  is  in  progress  and  will 
be  issued  before  the  end  of  the  contract  year. 

Of  immediate  practical  interest  is  the  possibility  of  using  the 
above-outlined  techniques  to  generate  the  descriptors  of  an  augmented 
catalog.  Our  efforts  on  text  reformatting  are  now  being  directed  toward 
this  goal. 
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Borovec,  January  8,  I968. 
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Report  No.  260  "Teaching  Machines  and  Programmed  Instruction: 

An  Introduction  and  Review"  by  B.  J.  Nordmann,  Jr., 
April  22,  1968. 


Other  Publications 


"Quarterly  Progress  Report",  October  -  December, 
I967-I968. 

"Quarterly  Progress  Report",  January  -  March, 
1968. 

"Illiac  III  Programming  Manual,  edited  by  B.  H. 
McCormick,  R.  M.  Lansford,  March  12,  1968. 

"S-M-V  Programming  Manual"  by  L.  A.  Dunn,  L.  N. 
Goyal,  B.  H.  McCormick,  V.  G.  Tare ski,  March  28, 
1968. 

IBAL  Manual  (The  Illiac  III  Basic  Assembler 
Language"  by  John  C.  Schwebel,  March  8,  1968. 

"Quarterly  Progress  Report",  April  -  June,  I968. 
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5-   ILLIAC  IV 


HARDWARE 


5.1  Diagnostics 

5.1.1  Diagnostic  Generator  System 

The  PE  Diagnostic  Generator  System  has  "been  under  programming 
activity  during  this  period.  The  first  version  of  the  System  consists 
of  the  following  programs  and  will  generate  diagnostic  programs  for 
the  breadboard  PE  which  is  "being  debugged  at  Paoli.  All  the  programs 
are  written  in  the  Extended  ALGOL  for  the  B5500. 

1)  Control  Signal  List  Editor 

2)  Path  Generating  Method 

3)  Test  Ordering  Program 
h)     Path  Test  Generator 

5)  Combinational  Test  Generator 

6)  PEXTAP  Input  Generator  for  Path  Tests  and  Combinational 
Tests 

7)  Wiring  List  Editor 

8)  Test  Simulator  Generator- 

9)  Test  Simulating  Program 

10)  PEXTAP  Input  Generator  for  Functional  Tests 

11)  PEX  Test  Assembling  Program 

12)  Documentation  Generator  for  Net  List  and  Placement 
Connections  among  the  programs  of  the  Generator  System  are  shown  in 
Figure  1. 

Burroughs  has  been  writing  the  last  three  programs  including 
the  PEX  Test  Assembling  Program  which  was  extended  to  have  more  docu- 
mentation facilities. 

A  few  programs  for  test  simulation  were  added  to  the  System 
in  June  to  make  the  most  of  a  slippage  in  building  the  breadboard  PE. 
Another  program,  the  Control  Signal  List  Generator,  which  was  to  be 
included  in  the  System,  has  not  been  written  for  the  first  version. 
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FIGURE  1.      DIAGNOSTIC   GENERATOR  SYSTEM 
FOR  BREADBOARD   PE 
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5.1.2  Program  Status 

5.1.2.1  CSLE  (Control  Signal  List  Editor) 

The  CSLE  was  developed  to  check  control  signals  in  the  T- 
sheets  prepared  by  Burroughs  logical  designers,  to  generate  some 
listings  for  the  benefits  of  the  designer  and  the  diagnostician,  and 
to  generate  an  arc  description  to  be  input  to  the  PGM  program.  This 
program  requires  about  an  hour  for  execution  on  the  B5500. 

5.1.2.2  PGM  (Path  Generating  Method) 

The  last  errors  were  removed  from  and  a  few  modifications 
have  been  done  to  the  PGM  program  in  this  period.  The  program  requires 
about  25  minutes  for  800  arcs.  One  hundred  ninety-four  test  paths 
have  been  produced  for  the  first  version  tests  of  the  breadboard  PE. 

5.1.2.3  TOP  (Test  Ordering  Program) 

Three  subprograms  of  the  TOP  were  written  and  tested  with 
PATH  MATRIX.   The  programs  that  have  been  written  are  PATH  MATRIX 
WITH  SUFFIX  DELETED  NODES,  REDUCED  PATH  MATRIX,  and  TABLE  OF  MASKED 
NODES. 

PATH  MATRIX  WITH  SUFFIX  DELETED  NODES:  The  original  PATH 
MATRIX  has  600  nodes.  After  adding  suffix-deleted  nodes,  the  number 
of  nodes  increases  to  69k.     The  number  of  paths  remains  the  same. 

REDUCES  PATH  MATRIX:  This  program  was  written  to  delete 
equivalent  nodes  and  redundant  nodes.  Redundant  nodes  are  those  nodes 
which  have  zero  column  vectors.  After  the  deletion  of  equivalent  and 
redundant  nodes,  the  number  of  nodes  of  the  path  matrix  decreased  to 
hl6.     The  reduced  path  matrix  is  the  path  matrix  for  path  ordering. 

TABLE  OF  MASKED  NODES:  The  path  matrix  is  packed  into  an 
alpha-array.   In  order  to  save  time  in  finding  the  masked  nodes,  word- 
with-word  comparisons  are  used  first,  and  then  bit-with-bit  comparisons 
are  used.  The  table  of  masked  nodes  is  contained  in  a  2-dimensional, 
5  x  1000,  array  called  MASK  and  two  other  1-dimensional  arrays  called 
N0SMALL  (No.  of  smaller  nodes,  i.e.,  masked  nodes)  and  PNTER  (pointer). 
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The  i-th  element  of  array  PNTER  tells  the  starting  nodes  in  array  MASK, 
masked  by  the  i-th  nodes  of  reduced  path  matrix.  The  i-th  element  of 
array  N0SMALL  tells  the  number  of  masked  nodes  of  i-th  node  of  reduced 
path  matrix. 

The  last  subprograms,  THE  SET  OF  EQUIVALENT  MULTIPLE  FAULTS, 
(SEMF),  and  THE  ORDERING  OF  PATH  TEST,  are  being  written  and  tested. 

5.1.2.4  PTG  (Path  Test  Generator) 

The  PTG  program  is  divided  functionally  into  two  subprograms-- 
segmenting  and  editing  and  expected  response  calculation. 

The  outputs  from  the  PGM  program  and  the  T0P  are  analyzed 
and  reformed  into  actual  test  sequences.   Test  strings  of  the  output 
data  of  PGM  may  contain  loops.  When  a  test  path  passes  through  the 
same  node  two  or  more  times  in  a  string,  this  is  segmented  at  the 
appropriate  nodes.  Also,  some  editing  of  the  test  strings  is  required 
for  the  output  data  of  PGM  program.' 

The  expected  response  calculator  for  the  path  tests  has  been 
written.  The  writing  of  the  expected  response  calculator  was  based  on 
the  control  signal  dictionary  containing  specifications  of  data  paths. 

The  PTG  has  been  written  and  has  been  working  during  this 
period.   The  expected  response  calculator  may  be  modified  according  to 
design  changes. 

5.1.2.5  CTG  (Combinational  Test  Generator) 

In  this  quarter,  the  Combinational  Test  Generating  program 
(CTG)  became  operational.   CTG  is  used  to  expand  abbreviated  descrip- 
tions of  test  patterns  and  test  sequences  into  a  full  set  of  test 
patterns  and  test  sequences  in  the  PEX  Assembly  Language.  Descriptions 
of  microsequences  are  expanded  into  a  list  of  F-signals  for  translation 
into  an  octal  code  by  another  program  (PIG).  CTG  also  has  provisions 
for  inserting  comments  and  PEX  instructions  into  the  Assembly  Language 
code . 
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For  each  pattern  generated,  CTG  calculates-  PE  expected 
response  and  outputs  this  data  along  with  the  pattern  for  comparison 
with  the  actual  (possibly  erroneous)  response  of  the  PE.  Procedures 
for  calculating  expected  response  of  CPA,  LOD,  CSA,  and  ADA  are  pres- 
ently operating.  Expected  response  for  CPA,  LOD,  and  ADA  is  determined 
"by  a  functional  simulation  of  these  combinational  "blocks.  In  the  case 
of  CSA,  this  calculation  is  accomplished  "by  a  detailed  logic  simulation 
for  one  clock  cycle  of  the  multiply  operation.  The  expected  response 
procedure  for  BSW  is  "being  added. 

CTG  has  "been  used  to  generate  a  set  of  micro  sequences,  patterns, 
test  sequences,  and  PEX  instructions  for  CPA  testing.  Additional  runs 
for  the  remaining  combinational  tests  will  "be  made  at  the  beginning  of 
the  next  quarter. 

5.1.2.6  PIGPC  (PEXTAP  Input  Generator  for  Path  Tests 

and  Combinational  Tests) 

The  main  function  of  the  program  is  to  translate  the  control 
signal  names  in  Path/ Combinational  Test  Record  into  a  fixed  format  for 
the  PEXTAP.  This  program  was  written  during  this  period. 

5.1.2.7  WLE  (Wiring  Last  Editor) 

The  WLE  works  on  the  PE  wiring  list  to  produce  a  set  of 
inter-package  arcs  to  he  input  to  the  Test  Simulator  Generator  and 
to  produce  some  files  and  a  listing  of  detected  errors.  The  program 
was  written  and  was  used  to  generate  1797  arcs  among  k^l   packages 
(or  circuit  cards). 

5-1.2.8  TSG  (Test  Simulator  Generator) 

The  main  function  of  the  TSG  is  to  assign  levels  to  the 
packages,  taking  into  account  the  chains  or  sets  of  connected  loops 
of  packages,  and  to  generate  the  simulator  "body  referring  to  the 
ordering.   The  TSG  has  been  written  and  is  being  tested. 
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5.1.2.9  TSP  (Test  Simulating  Program) 

A  primary  simulating  program  was  generated  "by  the  TSG  and 
was  run  with  a  sample  test  program.   Some  debugging  must  be  done  before 
it  becomes  operational  on  both  Path' and  Combinational  Test  Records. 

5.2  Design  Automation 

The  Design  Automation  Group  has  started  a  program  to  determine 
the  signal  delay  between  the  clocked  elements  on  the  CU  boards.   Because 
of  the  speed  of  the  ECL  logic  elements,  the  total  of  the  gate  delay  and 
a  nominal  amount  of  wiring  delay  is  not  an  adequate  estimate  of  the  sig- 
nal delay  between  clocked  elements.  After  the  circuit  boards  have  been 
laid  out  and  a  router  solution  obtained,  the  total  delay  will  be  deter- 
mined by  the  delay  check  program. 

The  initial  specifications  of  the  program  and  the  basic 
technique  are  complete,  and  the  programming  has  begun.  The  program 
will  operate  as  part  of  the  Burroughs  Design  Automation  System  when 
completed. 
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SOFTWARE 

5.3  Translator  Writing  System 

5.3.1  TWS  Syntax 

The  Floyd  production  parser  and  the  syntax  preprocessor 
were  thoroughly  tested  and  debugged  using  the  syntax  for  Tranquil, 
Glypnir,  and  many  other  minor  languages  and  using  source  programs 
in  these  languages.   Although  successful  parsing  of  source  programs 
was  achieved,  these  tests  indicated  many  inefficiencies  in  the  sys- 
tem.  Plans  for  greatly  improving  the  efficiency  of  both  the  parser 
and  the  syntax  preprocessor  were  made,  and  they  are  currently  being 
rewritten  to  implement  these  more  efficient  techniques.   Also,  the 
plans  call  for  more  sophisticated  parser  instruction  table  genera- 
tion in  the  syntax  preprocessor,  which  are  being  implemented  con- 
comitantly with  the  new  parser.   By  using  the  test  programs,  new 
plans  for  improved  error  recovery  and  improved  user  interface 
(output  messages)  were  conceived  and  are  also  being  implemented  in 
the  new  parser. 

5-3-2  TWS  Semantics 

During  this  quarter,  the  work  in  the  semantic  area  of  the 
TWS  can  be  divided  in  three  areas: 

a)  The  preparation  of  the  new  ISL  translator,  using  the 
TWS  system  itself  (as  described  in  the  last  QFR)  is  now  well 
advanced.   This  new  ISL  translator  (called  in  this  report  the  TWS-ISL 
translator)  will  eventually  be  the  standard  translator  since,  due 

to  the  use  of  the  TWS,  it  will  be  easily  modifiable  by  any  user 
familiar  with  the  system. 

b)  It  is  expected  that  the  TWS-ISL  translator  will,  at 
first,  be  very  slow  (about  30  cards  per  minute  on  the  average)  com- 
pared with  the  present  (brute-force)  translator  (about  200  cards  per 
minute,  on  the  average).   As  the  parser  is  improved,  the  speed  of 
the  TWS-ISL  translator  will  increase  until  it  becomes  fast  enough 
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to  replace  the  old  translator.  However,  until  this  is  achieved,  the 
brute-force-ISL  translator  will  be  our  main  ISL  translator,  and 
considerable  time  was  dedicated  to  its  improvement.   Control- cards 
and  modifications  were  added  to  make  it  "n-parse  compatible"  as 
mentioned  in  the  previous  QPR. . 

c)  Since  the  speed  of  200  cards  per  minute  obtained  with 
the  old  ISL  translator  is  still  not  very  satisfactory,  a  major 
effort  is  being  conducted  to  modify  it  in  order  to  obtain  a  con- 
siderable improvement  in  the  speed. 

The  work,  in  the  three  areas  described  above  is  being  con- 
ducted in  parallel.   Coding  is  almost  completed,  and  debugging  has 
begun  in  all  areas. 

^.k     Tranquil 

During  this  quarter,  the  writing  of  the  Pass  1  semantics 
was  essentially  completed  and  debugged.   Work  was  begun  in  writing 
the  Pass  2  semantics,  and  the  skeleton  structure  of  Pass  2  and  a 
number  of  utility  routines  for  outputting  assembly  language  were 
written.   Finally,  a  more  sophisticated  program  to  integrate  inher- 
ently sequential  statements  into  a  form  suitable  for  parallel  execu- 
tion was  written. 

5.5  Glypnir 

The  work  on  Glypnir  is  continuing  on  schedule.   It  is 
expected  that  the  Version  I  compiler  will  be  running  by  September. 

Conversion  of  syntax  and  semantics  from  the  Floyd  Produc- 
tion to  the  recursive  descent  compiler- compiler  system  was  completed 
with  a  minimum  of  difficulty.   Work  is  currently  progressing  in 
parallel  using  both  systems.   A  decision  as  to  which  system  will  be 
used  for  Version  I  will  be  made  shortly. 

The  semantic  code  for  operand  fetches,  arithmetic  expres- 
sions, and  assignment  statements  has  been  completed.   Work  is  con- 
tinuing on  conditional  statements  and  Boolean  expressions. 
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Syntactic  debugging  of  Glypnir  programs  should  be  possible 
by  July  15  *  and  a  programming  manual  should  be  available  during 

August. 

5.6  Debugging  System  (SQUASH)  for  B5500  ALGOL 

The  SQUASH  system  is  an  extension  of  B5500  ALGOL.   The 
SQUASH  extensions  control  ALGOL  programs  in  several  ways  which  should 
be  of  help  in  debugging.   SQUASH  commands  (or  statements)  include 
PRINT,  TRACE,  and  other  special  commands  or  ALGOL  statements.  A 
SQUASH  command,  which  is  a  separate  ALGOL  statement,  defines  a  sec- 
tion of  the  user's  ALGOL  program  as  its  scope  and  defines  actions  to 
take  place  at  various  points  in  the  program  within  that  scope.   When 
normal  execution  of  the  program  reaches  the  beginning  of  the  scope 
of  a  SQUASH  command,  the  following  take  place:   l)  the  section  is 
executed  once  with  the  various  defined  actions  also  executed;   2) 
the  program  variables  are  reset;  and  3)  the  program  section  (scope) 
is  executed  normally. 

The  syntax  specification  for  the  TWS  syntax  preprocessor 
is  almost  complete.   Semantic  actions  have  been  formulated  but  have 
not  been  coded. 

Codes  for  scanning  the  initial  input  file  of  user  program 
and  SQUASH  statements  have  been  begun.   These  codes  are  used  to 
build  tables  of  variable  names,  types,  arrays'  dimensions,  block 
structure,  and  other  information  about  the  user's  program.   These 
tables  are  then  used  by  the  semantic  actions  corresponding  to  the 
parsing  of  the  SQUASH  syntax  to  produce  ALGOL  code.   The  resultant 
code  is  then  merged  with  the  original  ALGOL  program  to  create  the 
final  product. 

Some  new  semantic  ideas  have  been  considered,  especially 
with  regard  to  the  resetting  of  program  variables  after  the  execu- 
tion of  SQUASH  actions  during  program  execution. 
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5-7  CAT 

The  CAT  compiler  can  be  broken  into  several  vaguely- 
distinct  subsystems  which  provide  the  necessary  processing  to  reduce 
a  Tranquil  II  code,  written  for  an  arbitrary  parallel  machine,  to  a 
set  of  Tranquil  I  programs  with  control  and  1-0  connections  which 
will  run  on  ILLIAC  IV.   The  first  of  these  subsystems  is  the  geometric 
processors.   A  general  Tranquil  II  code  will  contain  a  <geometry 
block>  which  defines  the  arrays  with  which  the  remainder  of  the  code 
deals.   Syntax  and  semantics  have  been  developed  for  such  blocks. 
(For  the  specifics  of  the  syntax  and  semantics,  see  Appendix  A.) 

The  geometry  processor  will  analyze  the  information  in 
this  geometry  block  and  will  produce  an  index  set  or  mode  pattern 
for  each  geometric  identifier  which  appears  later  in  the  body  of  the 
code.   The  implication  is  that  the  region  described  in  an  almost 
mathematical  way  in  the  geometry  block  will  be  converted  to  a  form 
that  the  rest  of  the  CAT  compiler  can  understand. 

At  this  point,  the  mathematical  algorithm  used  in  the  code 
will  be  examined  by  a  simple  linear  programming  algorithm  which  will 
reorder  the  computation  in  such  a  way  that  the  number  of  1-0  trans- 
actions is  minimized.   At  the  same  time,  the  storage  allocation  and 
1-0  requirements  will  be  determined,  and  the  data  will  be  blocked 
properly. 

Finally,  an  1-0  transaction  and  control  table  will  be 
constructed,  and  the  various  kernels  will  be  compiled  by  the 
Tranquil  I  compiler  using  the  index  set  constructed  by  the  code  and 
data  slicer. 

At  execution  time,  these  kernels  plus  a  CAT  control  program, 
which  monitors  and  maintains  the  1-0  and  program  flow  tables  con- 
structed by  the  compiler,  will  be  loaded  into  the  ILLIAC  IV-B65OO 
system  and  the  code  will  be  run. 
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5.8  SYSTEM  K  Group 

5.8.1  Introduction 

The  activities  of  the  SYSTEM  K  group  were  oriented  around 
the  following: 

1)  ILLIAC  IV  simulator  and  basic  assembler, 

2)  Operating  system, 

3)  B5500  software  maintenance,  and 
h)  SDU  and  CUBE. 

5c8.2  ILLIAC  IV  Simulator  and  Assembler 

The  simulator  is  in  the  process  of  "being  revised  according 
to  the  new  operation  code  specifications  and  will  he  re-released  in 
two  versions.   The  first  version  (due  1  August)  will  he  an  efficient, 
1-quadrant  simulator  with  disk  1-0  intrinsics.   The  main  users  of  this 
simulator  will  he  applications '  programmers  who  want  to  test  their  pro- 
grams in  the  least  amount  of  time.   The  second  version  will  he  a  four- 
quadrant  simulator  that  will  simulate  mult i- quad rant  operation  of  the 
ILLIAC  IV. 

The  basic  assembler  has  been  increased  in  efficiency  and  will 
now  assemble  over  "JOO  cards  per  minute.  The  second  pass  of  this  assem- 
bler will  be  the  last  pass  of  the  macro  assembler. 

5.8.3  ILLIAC  IV  Operating  System 

During  the  last  quarter,  much  study  has  been  devoted  to  the 
B65OO  side  of  the  B65OO-ILLIAC  IV  interface.  A  liaison  between  the 
SYSTEM  K  group  and  Burroughs,  Pasadena,  (which  is  developing  the  B65OO) 
has  been  established.   The  available  information  indicates  that  all 
the  basic  tools  that  are  needed  to  write  the  ILLIAC  IV  operating  sys- 
tem will  be  part  of  the  Burroughs  standard  software. 

Work  has  begun  on  the  ILLIAC  IV  resident  operation  system 
(0SK4).  Disk  1-0  commands  will  be  available  and  operative  with  the 
1-quadrant  simulator  due  1  August. 
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Progress  is  being  made  on  the  service's  sub  system  (SSS).  A 
multi -teletype  message  switcher  was  written  and  demonstrated.   This 
program  communicates  with  several  teletypes  simultaneously  and  will 
route  a  message  to  a  designated  user--if  the  user  is  at  a  teletype, 
he  will  receive  the  message  immediately;  if  not,  the  message  is  stored 
in  a  disk  file  for  him. 

5.8.4  B5500  Maintenance 

The  B5500  is  now  running  smoothly  and  much  more  reliably. 
A  program  which  isolated  a  character-changing  disk  bug  was  written, 
and  the  bug  was  fixed.   The  MCP  itself  is  now  fairly  reliable  and  has 
survived  times  of  incredible  overload  without  halting. 

The  log  routines  are  successfully  generating  reports  for 
internal  accounting. 

5.8.5  SDU  and  CUBE 

A  program  which  enables  a  programmer  to  use  the  SDU  (the 
experimental  CRT  terminal  lent  to  the  project  by  Burroughs)  for  editing 
disk  files  was  developed.   This  program  (REMOTE/SDU)  is  a  modification 
of  REMOTE/ CARD  written  by  Ron  Brody  of  Burroughs,  Paoli. 

The  CUBE  (Cooperating  Users  of  Burroughs  Equipment)  library 
was  procured.  Among  the  programs  in  this  library  was  TEACHER.   TEACHER 
was  designed  for  computer  assisted  instruction  using  the  teletype  and 
accepts  input  in  the  IBM  course  writer  language.  A  short  course  has 
been  written  to  explain  what  the  ILLIAC  IV  is.   It  is  planned  to  write 
courses  on  the  use  of  the  B5500  and  the  ILLIAC  IV  assembler  and  simulator. 
These  courses  will  become  part  of  the  orientation  and  training  program 
for  new  members  of  the  ILLIAC  IV  staff. 
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APPLICATIONS 

5.9  Mathematical  Applications 

5.9*1  Differential  Equations 

5.9»1«1  First  Order  Partial  Differential  Equations 

A  difference  scheme  was  developed  to  solve  a  system  of  two 
coupled  nonlinear  first  order  partial  differential  equations.   The 
Von  Mises  transformation  was  employed  to  reduce  the  two  equations  to 
one  quasilinear  second  order  partial  differential  equation.   The  pres- 
ent problem  arises  in  studying  the  flow  past  a  flat  plate  with  sharp 
leading  edge.  At  the  wall,  the  Maxwell  slip  "boundary  condition  is 
used. 

For  the  specifics  of  this  difference  scheme,  ILLIA.C  IV 
Document  Number  I89  can  be  consulted  [1].   The  comparison  of  the 
results  of  the  difference  scheme  with  the  available  theoretical  and 
experimental  data  is  also  included  in  the  document. 

5.9.1.2  Elliptic  Partial  Differential  Equations 

The  two-dimensional  heat  equation  which  was  coded  last  summer 
is  completely  updated  and  free  of  syntax  errors.   The  three-dimensional 
heat  equation  which  was  written  last  fall  is  in  the  process  of  "being 
updated  and  should  "be  completed  shortly. 

Time  was  also  spent  on  developing  a  large  block  of  code  that 
will  be  used  to  solve  general  two-dimensional  elliptic  partial  differ- 
ential equations.  The  following  flow  chart  will  give  a  general  idea 
of  what  the  "block  of  code  looks  like. 

The  following  outline  will  describe  more  fully  the  functions 
of  each  of  the  "boxes  in  the  flow  chart. 

I .   Input 

A.      Boundary  conditions 

1.  Tabulated  values 

2.  Functions 
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3.  Constants 

h.     Dirichlet  and/or  Neumann  "boundary  conditions 

B.  Description  of  the  Region  and  mesh  size 

C.  Control  information 

1.  Iteration  parameters 

2.  Convergence  criteria 

3.  Logical  flags 

k.     Print  out  control 

D.  Initial  guess 
II.  Mesh  Generator 

A.  Setting  up  the  mesh 

B.  Setting  up  tables  of  indices 

C.  Loading  boundary  values 
III .   Branch 

Determination  of  the  method  to  use  from  input 
or  the  mesh  generator 
IV.   Point  Successive  Overrelaxation  (PSOR) 

V.   Line  Successive  Overrelaxation  (LSOR) 
VI.  Alternating  Direction  Implicit  method  (ADl) 
VII.   Output 

Because  certain  procedures  for  LSOR  and  ADI  are  very  similar 
and  can  he  shared  by  the  two  methods,  the  LSOR  and  ADI  methods  are 
contained  in  the  same  box  in  the  flow  chart. 

5.9.1.3  Partial  Differential  Equations  and  CAT 

The  problem  under  investigation  is  that  of  slicing  data  for 
PDE  prohlems  to  he  handled  hy  CAT.   The  necessity  of  slicing  meshes 
arises  for  non- core -contained  prohlems,  and  its  aim  is  to  minimize 
latency  in  1-0  to  the  disk.  For  the  two-dimensional  case,  one  very 
straightforward  scheme  is  slicing  the  mesh  into  large  square  "blocks. 
The  latency  for  this  scheme  is  slightly  more  than  25$,  depending  on 
mesh  size  parameters.   It  is  noted  that  for  cases  in  which  updating 
calculations  are  longer  than  1-0  time,  this  25/0  latency  may  not  he 
a  deficiency. 
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Another  scheme  exists  which  is  actually  a  family  of  schemes. 
One  of  this  family  is  chosen,  depending  on  problem  size.  Meshes  are 
sliced  into  small  segments  as  opposed  to  the  large  blocks  of  the  scheme 
mentioned  above.  For  some  problems  approaching  disk  capacity,  this 
scheme  cannot  be  used;  however,  for  the  much  wider  range  of  medium- 
large  to  small  problems  this  scheme  promises  to  be  quite  efficient. 
Latency  has  been  limited  to  2zjclo,   but  a  large  number  of  problems  can 
be  handled  with  zero  latency.  More  than  half  of  all  possible  rectang- 
ular problems  can  be  handled  with  less  than  10$  latency.   There  are 
possibilities  to  modify  this  scheme  to  suit  problem  calculation  times 
exactly. 

Problems  with  three-dimensional  meshes  have  not  yet  been 
studied,  but  the  "small  segment"  scheme  can  be  used  for  3-D  problems 
with  a  small  third  dimension  (e.g.,  25  points). 

5.9«1«^  Simultaneous  Differential  Equations 

Work  has  been  proceeding  on  solving  the  set  of  simultaneous 
differential  equations  of  the  form: 

xJ  =  Zf..(K)X.X.  +  E  g..(K)X.(t  -t)  X.(t  -t)  4-Z  c.(K)X, 

A  program  has  been  coded  in  ILLIAC  IV  Assembly  language. 
This  program  works  on  the  present  assembler  and  simulator  on  the 
B5500;  although,  of  course,  it  is  significantly  slower  than  it  will 
be  on  ILLIAC  IV  itself.  A  timing  simulation  has  been  done  which  indi- 
cates that  this  program  could  execute  1500  iterations  per  second  on 
ILLIAC  IV.   This  does  not  include  1-0  time. 

An  ALGOL  program  of  the  problem  was  also  coded,  and  the 
results  of  the  Assembly  Language  program  and  the  ALGOL  program  were 
compared.  After  some  debugging  and  after  the  determination  of  the 
truncation  error,  identical  results  were  obtained.  A  Tranquil  coding  . 
is  planned  along  with  further  analysis  of  the  problem. 
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5.9«1»5  Codes  for  Differential  Equations 

5.9.1.5.1  Code  for  Hydrodynamic  Equations 

During  the  last  quarter,  a  Tranquil  code  solving  the  Eulerian 
hydrodynamic  equations  in  two-dimensional  cartesian  coordinates  using 
"checkerboard"  storage  was  completed.   Since  5  hydro  quantities  are 
stored  in  core  for  each  cell  in  the  mesh,  the  "checkerboard "  storage 
scheme  will  allow  a  mesh  consisting  of  up  to  approximately  100,000 
cells  to  "be  stored  in  core. 

A  Tranquil  code  which  traces  the  path  of  "mass-less"  particles 
through  an  Eulerian  mesh  is  nearing  completion.  The  Eulerian  hydro  code 
and  the  "mass-less"  particle  trace  code  will  he  described  in  a  forth- 
coming document. 

5.9.1.5.2  Code  for  Hockney's  Method 

The  assembly  language  code  for  Hockney's  [2]  method  for 
solving  Poisson's  equation  is  being  run  on  the  simulator.  A  timing 
estimate  for  the  code  will  be  obtained  from  the  Sankin  simulator.   The 
Tranquil  version  of  Hockney's  method  has  been  syntactically  debugged 
and  will  be  run  on  the  Tranquil  compiler  as  soon  as  the  compiler  is 
ready.   Results  from  the  two  codes  will  serve  as  a  comparison  between 
machine  language  and  Tranquil. 

5.9«1«5«3  Code  for  Boltzmann's  Equation 

Implementing  the  evaluation  of  the  Boltzmann  [3]  collision 
integral  to  ILLIAC  IV  was  begun  during  the  last  quarter.  An  efficient 
storage  scheme  has  been  devised  to  core  contain  the  problem,  and  a 
Tranquil  code  for  the  problem  is  now  being  written. 

5«9«1»6  Hydrodynamic  Calculations* 

In  solving  the  Eulerian  hydrodynamics  equations  numerically, 
a  grid  of  rectangular  cells  is  superimposed  over  the  region  of  fluid 


This  area  has  been  similarly  printed  as  an  ILLIAC  IV  Document.   See  [k] 
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under  consideration.  The  resulting  difference  equations  require  access 
to  the  four  nearest  neighbors  for  each  cell  in  the  grid.   Several  bound- 
ary adjustments,  which  should  also  be  considered  in  the  allocation  of 
storage,  are  necessary  in  the  scheme.   The  ideal  is  that  all  the  available 
processing  elements  (PE's)  would  simultaneously  adjust  the  boundary 
variables.   Later,  in  the  particle  description  of  the  fluid,  it  is 
important  that  the  particle  motion  across  cell  boundaries  does  not 
overload  any  single  processing  element  memory.   The  assignment  of  cells 
to  PE  memories  should  also  take  into  account  the  distribution  of  parti- 
cles throughout  the  grid  to  insure  maximum  processing  efficiency. 

Therefore,  the  four  conditions  to  be  considered  in  the 
assignment  of  storage  to  the  hydrodynamic  variables  are : 

1)  access  to  four  nearest  neighboring  cells, 

2)  efficiency  boundary  adjustment, 

3)  no  memory  overload  in  particle  motion,  and 

k)      efficient  distribution  of  cells  among  PE  memories. 

Essentially,  the  PE's  are  skewed  in  groups  of  nine  PE's,  and 
the  9x9  groups  or  blocks  are  themselves  column- skewed  with  internal 
skewing  by  rows  within  a  block.  For  convenience,  let  this  method  of 
storage  be  called  the  internal  block  skewed  form. 

A  brief  comparison  of  internal  block  skewing  with  the  checker- 
board form  of  storage  is  useful.  Four  blocks  of  a  grid  in  checkerboard 
storage  are  illustrated  below.   If  I  and  J  represent  the  coordinates  in 
an  orthogonal  two-dimensional  system,  then  the  processing  element  which 
contains  the  cell  (l,J)  in  checkerboard  form  is  given  by  PE  =  [I  +  (J-l) 
x  16]  mod  256. 
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REPORT  SUMMARY 

The  power  distribution  problem  has  been  solved  by  placing 
shunt  regulators  in  the  PU  cabinets.  This  provides  the  regulation 
after  the  connector  rather  than  before,  and  thus  should  eliminate 
regulation  problems. 

Orders  were  placed  for  additional  magnetic  tape  units  and 
disk  modules  for  the  B5500.  The  additional  equipment  will  provide 
the  configuration  necessary  to  run  ILLIAC  IV  design  automation  pro- 
grams on  the  University's  B5500.  The  B5500  has  been  running  very 
well  during  the  last  several  months.  This  is  attributed  to  efforts 
by  the  University  operating  staff  and  increased  support  by  Burroughs. 

A  data  link  connecting  the  University's  B5500  with  Paoli's 
5500  has  been  ordered  and  should  be  installed  in  August. 

A  contract  has  been  let  with  Mr.  Joseph  "Bud"  Wirsching, 
who  is  with  Information  Systems  Design,  Incorporated,  to  study  the 
application  of  ILLIAC  IV  to  weapons  effect  calculations. 

Additional  educational  material  is  being  developed  and 
classes  were  held  for  new  graduate  students  joining  the  program 
during  the  summer. 

Representatives  of  the  ILLIAC  IV  project  attended  the  ARPA 
Network  meeting  at  the  University  of  Illinois  in  July  to  discuss 
ILLIAC  IV 's  role  in  the  ARPA  Network. 

Preliminary  installation  plans  for  ILLIAC  IV  have  been 
approved  by  the  University  and  Burroughs  is  in  the  process  of  gener- 
ating final  drawings. 

The  breadboard  PE  was  delivered  to  Paoli  on  June  11. 
Burroughs  plans  to  debug  the  PE  breadboard  and  the  PE  exerciser, 
simultaneously.   Cooperation  between  the  University  diagnostic 
group  and  Burroughs  has  been  established  and  test  programs  will  be 
generated  by  the  University  group. 
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1)  By  using  checkerboard  storage,  the  nearest  horizontal 
neighbors  of  a  given  cell  can  be  accessed  by  a  route 
of  one,  but  the  nearest  vertical  neighbors  of  a  given 
cell  are  reached  by  a  route  of  two.   Internal  block 
skewing  handles  nearest-neighbor  accessing  in  one 
route  for  both  directions. 

2)  The  entire  horizontal  boundary  can  be  adjusted  simul- 
taneously in  checkerboard  storage.   However,  vertical 
boundaries  must  be  considered  for  l6  cells  at  a  time. 
By  internal  block  skewing,  either  boundary  can  be 
adjusted  simultaneously  as  a  whole. 

3)  No  memory  overload  is  anticipated  in  internal  block 
skewing  or  checkerboard  storage. 

4)  It  is  guessed  that  internal  block  skewing  is  better 
than  ordinary  skewing  for  decreasing  the  idle-time 

of  a  processing  element  during  a  hydrodynamics  problem 
run.  In  this  respect,  however,  it  is  felt  that  internal 
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"block  skewing  would  "be  less  efficient  than  checkerboard 
storage;  since  in  checkerboard  storage,  each  16  x  16 
block  contains  every  PE,  each  PE  is  given  the  chance 
to  remain  active. 

Modifying  the  checkerboard  scheme  yields  another  form  of 
storage.   Instead  of  retaining  the  16  x  16  blocks  used  in  checkerboard 
storage,  32  x  8  blocks  are  substituted.  Four  such  blocks  are  shown 
below.   Here,  the  PE  which  contains  cell  (l,j)  is  PE  =  [I+(j-l)  x  8] 
mod  256. 


1   2   3  ...   7   8 
9  10  11  ...  15  16 


2^9  250  251  ...  255  256 
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9  10  11  ...  15  16 
17  18  19  ...  23  24 
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3  ...   7   8 


9  10  11  ...  15  16 
17  18  19  ...  23  2h 


3  ...   78 


Advantages  of  this  form  over  ordinary  16  x  16  block  checkerboarding 
are  that  nearest  neighbors  for  a  given  cell  are  one  route  away  and 
the  vertical  boundary  can  be  adjusted  for  32  cells  at  a  time.  Comparing 
modified  checkerboarding  with  ordinary  checkerboard  storage,  processing 
efficiency  is  likely  to  be  reduced  for  the  modified  checkerboard  form, 
especially  when  the  particle  density  is  sparse. 
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5.9.I.7  Codes 

During  this  quarter,  there  have  been  three  Tranquil  codes 
written  for  rectangular  regions  using  Jacobi,  Gauss  Seidel,  and  SOR 
iterative  methods.  El-Assar's  slipflow  problem  has  also  been  programmed. 

It  is  planned  that  by  the  end  of  the  summer  there  will  be 
two  more  codes  completed.  An  ASK  code  is  being  written  which  uses  the 
AD I  iterative  method  on  a  square  region.   This  code  will  be  compared 
to  an  existing  Tranquil  code  for  the  same  method  and  region.  Another 
code  that  may  be  completed  by  the  end  of  the  summer  is  a  Tranquil  code 
which  will  use  SOR  for  semi-general  regions.   This  code  will  be  included 
in  a  larger  code  with  other  iterative  methods. 

5«9»2  Matrix  Problems 

5.9«2ol  Sparse  Matrix  Multiplication 

An  algorithm  for  the  multiplication  of  two  sparse  matrices 
was  developed  during  this  quarter.   To  form  the  inner  product  of  a 
row- vector  a,  stored  in  the  CU,  and  a  column  vector  b,  stored  in  a  PE, 
the  algorithm  forms  a  queue  in  the  PE  consisting  of  the  non-zero  elements 
of  a  that  are  to  be  used  as  operands  and  associated  pointers  to  the 
non-zero  elements  of  b  which  are  to  be  used  as  operands.  The  algorithm 
then  proceeds  to  step  through  the  queue  performing  only  those  multipli- 
cations which  result  in  non-zero  products. 

Since,  in  general,  the  queue  will  be  a  different  length  in 
different  PE's,  certain  PE's  will  be  inactive  until  the  longest  queue 
is  processed.  However,  they  are  inactive  only  when  the  total  number 
of  multiplications  is  less  than  the  maximum  total  number  of  multipli- 
cations.  In  other  words,  each  PE  is  always  performing  its  next  multi- 
plication regardless  of  the  progress  of  the  other  PE's. 

A  storage  scheme  that  allows  storage  of  only  the  non-zero 
elements  was  also  developed.   The  form  of  the  original  matrix  is 
retained  in  mode  words  (defined  in  the  paper  referenced  at  the  end 
of  this  section) .  The  mode  words  are  constructed  so  as  to  simplify 
the  determination  of  which  multiplications  are  to  be  performed. 
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The  details  of  the  algorithm  and  storage  scheme  are  in 
ILLIAC  IV  Document  Number  191,  [5].  Also  included  in  the  document  are 
the  modifications  of  the  algorithm  for  handling  dense  times  sparse 
and  sparse  times  dense  matrix  multiplication.  A  flow  chart  and  a 
program  in  ILLIAC  IV  assembly  language  can  also  be  found  in  the 
document. 

5.9*2.2  Sparse  Matrix  Inversion  on  ILLIAC  IV 

A  document  discussing  the  inverse  of  a  large  (of  order  500 
to  1000)  sparse  matrix  will  be  printed.   It  will  describe  an  algorithm 
for  the  inversion  of  irregularly  sparse  matrices  which  are  stored  packed 
and  with  tags  for  the  non-zero  elements. 

The  processing  of  giant  sparse  matrices  is  difficult  because 
only  non-zero  elements  are  stored  in  memory.   The  difficulty  may  be 
overcome  by  using  the  Expand  Row  Routine  and  the  Pack  Row  Routine. 
The  algorithms  for  these  routines  and  the  overall  flow-chart  will  be 
included  in  the  document  as  examples.  .Furthermore,  in  order  to  reduce 
operation  time,  the  scheme  in  which  the  operations  are  eliminated  for 
the  rows  having  zeros  in  the  pivot  column  is  used. 

An  algorithm  without  pivot  search  written  in  PL/l  is  as 
follows : 

PIVOT:  DO  K  =  1  TO  M; 

DO  =  A(K,K);  A(K,K)   =  1; 
PIVOTROW:     A(K,*)   =  A(K,*)/D; 
NONPIVOT:     DO  I  =  1  TO  K  -  1,   K+1T0N; 

D  =  A(I,K);  A(I,K)   =  0; 

A(I,*)   =  A(I,*)   -  D*A(K,*); 
END  PIVOT; 

A  pr'ogram  is  being  coded  in  the  ILLIAC  IV s  assembler  language. 
The  program  will  be  tested  on  the  assembler  and  the  B5500  simulator, 
and  a  timing  simulation  will  also  be  done. 
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5. 9*3  Math  Subroutines 

5.9.3.I  Root  Finding 

The  adaptation  of  Lehmer's  method  for  use  on  the  ILLIAC  IV 
was  accomplished  this  quarter.   The  complex  roots  of  a  polynomial  with 
coefficients  are  found  by  Lehmer's  method,  after  the  simple  real  roots 
have  been  determined  by  the  multisectioning  method.  Lehmer's  method 
determines  if  a  given  polynomial  f (x)  has  any  roots  in  a  circle  with 
center  c  and  radius  p.  An  explanation  of  the  method  follows. 

First ,  Gerschgorin  circles  are  used  to  find  a  bounded  area  in 
which  all  of  the  roots  can  be  found.   If  f (x)  =  a  X     +  a  ,X    +  ... 
f  a  ,  then  all  of  the  roots  of  f  (x)  are  found  in  a  circle  with  c  =  0 
and  p  =  max|a./a  | i  =  0,  1,  . ..,  n-1.   The  square  circumscribed  around 
the  circle  can  therefore  be  subdivided  into  256  squares.  Next,  Lehmer's 
test  for  determining  the  presence  of  a  root  can  be  applied  to  the  cir- 
cles circumscribing  each  of  the  256  squares.   In  each  of  the  circles 
in  which  a  root  is  found,  the  process  is  repeated.   Since  the  squares 
are  adjacent,  their  circumscribing  circles  intersect  (4/7  of  the  total 
area  is  covered  by  intersection  areas).   The  intersecting  could  cause 
the  method  to  look  for  the  same  root  from'  two  different  circles;  however, 
this  problem  can  be  removed  by  deflating  the  polynomial  whenever  a  root 
is  found. 

5.9«3«2  Special  Functions  Library 

This  quarter's  work  has  continued  on  the  ILLIAC  IV  Special 
Functions  subroutine  library.   The  assembly  language  codes  which  were 
written  in  ASK  Version  I  for  the  64-bit  Sine,  64-bit  Cosine,  64-bit 
Exponential,  64-bit  Square  Root,  and  32-bit  Square  Root  subroutines 
have  all  been  successfully  simulated  by  the  current  version  of  the 
simulator. 

Timing  studies  on  the  Sankin  Timing  Simulator  have  been 
completed  for  the  64-bit  subroutines.   The  results  are  as  follows: 

=  11.7'  microseconds 

=  10.9  microseconds 

=  11.2  microseconds 

=  16.0  microseconds 
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64-bit  Sine 

Maximum  time 

64-bit  Cosine 

ff      i» 

64-bit  Exponential 

If            If 

64-bit  Square  Root 

tl            !» 

A  document  explaining  the  above  codes  has  been  written  and 

will  be  printed  shortly.   The  document  includes  the  algorithm,  the 

flow  chart,  the  assembly  code,  and  a  summary  of  the  timing  studies  for 
each  of  the  above  subroutines. 

5«9«^  Matrices 

5.9»^«1  Eigenvalue  Problems 

The  adaptation  or  modification  of  Jacobi's  and  Householder's 
methods  and  QR-algorithm  was  the  continued  area  of  concentration  for 
this  quarter.   The  detailed  discussion  of  this  subject  and  the  flow 
charts  and  Tranquil  language  programs  for  the  algorithms  can  be  found 
in  ILLIAC  IV  Document  Number  182,  [6].   Some  specific  comments  on  each 
of  the  three  methods  follow  below. 

Although  Jacobi's  method  proved  to  be  one  of  the  most 
effective  for  solving  algebraic  eigenvalue  problems  on  a  parallel 
computer,  it  is  limited  to  symmetric  matrices  with  dominant  principal 
diagonals.   Once  this  method  converges,  evaluation  of  the  eigenvalues 
and  eigenvectors  is  rather  straightforward. 

By  means  of  elementary  Hermitian  orthogonal  matrices, 
Householder's  method  reduces  the  symmetric  matrix  to  the  tridiagonal 
form.  When  the  matrix  is  in  the  tridiagonal  form,  the  evaluation  of 
the  eigenvalues  and  eigenvectors  is  performed  by  almost  parallel  com- 
putational techniques. 

The  QR- Algorithm  is  used  for  finding  the  eigenvalues  of 
unsymmetric  matrices.   To  obtain  the  best  results,  the  matrix  is  first 
reduced  to  an  upper  Hessenberg  form  by  using  Householder's  method. 
Convergence  is  accelerated  by  performing  a  single  origin  shift;  however, 
when  the  matrix  has  complex  conjugate  eigenvalues,  a  double  origin  shift 
is  used  to  avoid  complex  conjugate  shifts. 

5 .10  Linear  Programming 

During  this  quarter,  the  evaluation  of  algorithms  for  the 
first  linear  programming  system  has  been  completed. 
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It  has  been  decided  that  the  initial  system  will  be  designed 
to  solve  problems  of  up  to  about  ^000  rows.  A  second  package,  capable 
of  solving  problems  up  to  about  30,000  rows  will  be  developed  during 
the  next  year.  The  two  systems  will  be  known  as  LPS  (small  linear 
programming  system)  and  LPL  (large  linear  programming  system)  respectively. 

LPS  will  use  a  modification  of  the  Revised  Simplex  product- 
form  algorithm  which  will  provide  for  multiple  pricing  of  up  to  100 
vectors.   Current  timing  estimates  indicate  that  a  4000-row,  10,000 
column,  five  (5)  percent  dense  LP  matrix  will  be  solved  in  2-3  minutes 
using  this  algorithm. 

In  addition  to  the  basic  solution  algorithm,  facilities  will 
be  provided  in  the  code  to  allow  the  user  to  use  price  ranging  on  solu- 
tion vectors,  parametric  programming  on  objective  function  and  right- 
hand  side,  parametric  variation  of  columns  and  rows  in  the  matrix, 
ranges  on  the  constraints,  and  bounds  on  the  variables  of  the  problem. 
The  capability  for  the  specification  of  multiple  right-hand  sides  and 
objective  functions  will  also  be  provided.   Since  many  LP  users  want 
to  obtain  integer  or  mixed- integer  solutions  to  problems,  an  attempt 
will  be  made  to  provide  this  capability  (which  is  not  available  in 
most  LP  codes)  by  the  definition  of  logical  bounds  on  the  levels  of 
solution  variables. 

Considerable  flexibility  will  be  provided  for  the  sophisticated 
user  of  the  LPS  code.  A  control  language  consisting  of  macro- statements 
such  as  <PRLMAL>,  <DUAL>,  <INVERT>,  and  similar  solution  strategy  macros 
which  he  considers  to  be  optimal  for  his  problem  will  be  developed.   The 
user-written  control-language  program  will  be  compiled  and  will  result 
in  the  selection  of  the  specified  set  of  subroutines  from  the  "canned" 
package,  which  will  generate  a  solution  using  the  required  strategy. 

Development  of  the  mathematical  and  data-processing  procedures 
necessary  for  implementation  of  the  above  design  requirements  is  currently 
underway.   Results  will  be  reported  in  the  next  Quarterly  Progress  Report. 

5.11  Computer  Graphics 

The  predominance  of  computation  time  on  ILLIAC  IV  will  be 
involved  with  the  manipulation  of  a  defined  mesh  associated  with  a 
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physical  model;  such  as,  the  weather  or  weapons  effect  simulation.  A 
program  to  automatically  produce  graphical  images  from  this  type  of 
data  as  a  standard  output  procedure  was  "begun  this  quarter. 

The  goal  of  the  program  is  to  communicate  to  the  investigator 
the  results  of  the  computation  performed  upon  the  mesh  in  their  most 
meaningful  form.   It  is  felt  that  the  most  direct  and  qualitative  insight 
into  the  computed  data  would  be  to  view  it  as  a  three-dimensional,  opaque, 
continuous  surface.   This  will  be  achieved  in  the  following  manner.   If 
the  mesh  under  consideration  does  not  happen  to  he  triangular,  it  will 
he  transformed  into  a  triangularly  connected  mesh.   The  value  of  each 
mesh  point  is  then  used  as  a  scalar  of  the  altitude.   This  procedure 
will  approximate  the  continuous  surface  representation  of  the  data  hy 
small  triangular  facets—all  the  apexes  of  these  triangles  are  lying 
on  the  surface  defined  by  the  data.   This  model  will  then  be  passed  on 
to  a  program  to  produce  the  final  image.   That  program  will  have  the 
following  capability:   (l)   continuous  gray-scale  toning,  (2)  hidden- 
plain  elimination,  (3)  perspective,  (h)      contouring,  (5)  lahelling, 
(6)   color,  and  (7)   stereo. 

The  Warknoch  algorithm  for  hidden-plain  elimination  and 
shading  is  being  studied  as  a  basis  for  that  aspect  of  the  graphics 
program.   The  algorithm  exhibits  a  great  potential  for  parallel  execu- 
tion and  is  being  analyzed  for  implementation  on  ILLIAC  IV.  Philippe 
Loutrel's  work  in  this  area  has  "been  noted,  but  it  does  not  display  the 
same  potential  feature  of  parallelism. 

5.12  Fingerprint  Pattern  Studies 

Work  has  continued  on  algorithms  to  extract  reliable  ridge 
direction  information  from  a  digitized  fingerprint  image  along  with  a 
measure  of  reliahility  or  confidence  level  for  each  directional  value 
ohtained.  Digitized  images  of  sufficient  resolution  were  ohtained  from 
the  CHLOE  flying  spot  scanner  system  at  Argonne  National  Laboratory, 
through  the  efforts  of  Mr.  B.  Shelman  of  the  Argonne  staff.   However, 
usable  working  data  has  been  difficult  to  obtain  because  of  prohlems 
in  format  conversion  and  noise  apparently  introduced  in  the  scanning 
process.   A  sharp  increase  in  the  activities  of  the  Graphics  and 
Diagnostics  groups  has  necessitated  temporary  curtailment  of  the  studies 
in  this  area. 
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5.13  Radar  Processing  for  Ballistic  Missile  Defense 

The  efforts  for  the  last  three  months  have  "been  concentrated 
in  the  areas  of  Kalman  Filtering  for  tracking,  signal  analysis  for 
designation  and  discrimination,  and  evaluation  program  (NISIM). 

The  Kalman  Filter  technique  for  tracking  of  missiles  has 
been  programmed  for  TXLIAC  IV  in  assembly  language  and  has  been  run 
on  the  timing  simulator.  As  predicted  in  the  previous  progress  report, 
the  Kalman  Filter  technique  takes  much  more  memory  space  and  time  than 
the  least  square  as  described  in  ILLIAC  IV  Document  Number  173> 
"Application  of  ILLIAC  IV  to  Urban  Defense  Radar  Problem,  "  [7].  The  cor- 
relation of  new  returns  with  predicted  values  in  each  PE  will  be  per- 
formed similarly  to  the  technique  described  in  the  report  with  the 
exception  that  the  correlation  will  be  done  on  EAR  instead  of  XYZ  and 
with  means  of  varying  the  limits  on  R  to  get  the  best  match.  The 
amount  of  data  saved  in  each  target  consists  of  a  7  x  7  matrix  and  a 
4-element  vector;  however,  during  both  the  updating  or  corrector  stage 
and  the  integration  stage,  a  large  amount  of  working  storage  is  needed. 
Approximately  forty  to  fifty  targets  per  PE  can  be  stored  in  each  PE; 
however,  possible  schemes  of  using  backup  storage  for  track  tables  are 
being  investigated.  Each  PE  can  handle  approximately  one  hundred  tar- 
gets from  a  running  time  standpoint.  If  the  number  of  targets  remains 
similar  to  those  assumed  in  the  report,  it  will  be  necessary  to  have 
a  two-quadrant  system  if  the  Kalman  Filter  is  used  for  tracking. 

These  programs  are  going  to  be  run  on  the  running  simulator 
to  actually  see  how  ILLIAC  IV  would  perform  these  codes.   Some  missile 
track  data  has  been  obtained  from  Lincoln  Labs  along  with  the  results 
obtained  by  running  the  data  on  a  standard  computer  using  Kalman 
Filtering.   This  will  be  used  to  evaluate  the  correctness  of  the  pro- 
grams written  for  ILLIAC  IV. 

The  Kalman  Filter  program  is  also  being  written  in  the 
Tranquil  language  to  evaluate  how  efficient  it  will  be  to  program  the 
radar  problem  in  the  higher  level  language.  When  the  compiler  is 
completed,  this  program  will  also  be  run  on  the  simulator  to  evaluate 
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the  overhead  time  wasted  in  programming  in  the  higher  level  language 
as  compared  to  the  assembly  language  versions. 

The  efforts  in  signal  analysis  have  been  oriented  towards 
finding  information  on  techniques  used  in  this  area  for  designation 
and  discrimination.  Most  techniques  seem  to  utilize  a  Fourier  analy- 
sis of  the  returns  signals  from  the  objects.   The  use  of  the  Cooley- 
Tukey  algorithm  for  making  the  Fourier  analysis  has  been  investigated 
for  implementation  on  the  ILLIAC  IV.  A  report  is  being  generated  to 
describe  this  effort  in  detail  and  to  relate  how  fast  ILLIAC  IV  can 
perform  these  operations. 

A  simulator  program  (NISIM)  for  the  Ballistic  Missile  Defense 
oriented  to  the  Nike  X  program  has  been  developed  by  Bell  Telephone 
Labs.   The  NISIM  package  programmed  for  a  GE  635  computer  is  divided 
into  several  different  simulation  programs  which  cover:   (l)   environ- 
ment simulation,  (2)  hardware  interface  simulation,  (3)  function 
task  simulation,  (k)     Nike  X  simulation  control,  and  (5)  report 
generation.   The  computer  functions  'are  oriented  for  a  multi-processor 
configuration.  The  use  of  and  the  efficiency  of  ILLIAC  IV  in  this 
type  of  radar  environment  is  desired  for  BMD  applications.   The  actual 
procedure  describing  how  this  evaluation  is  to  be  accomplished  has  not 
"been  completed. 
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APPENDIX  A 
SECTION  1 

GEOMETRY  BLOCKS 


GENEPAL 


SYNTAX. 


<geometry  block>  :=  <geometry  block  head>;<geometry  compound  tail> 
<geometry  block  head>  :=  ^GEOMETRY  #BEGIN  <geometry  declaration>  | 

<geometry  block  head>;<geometry  declaration> 
<geometry  compound  tail>  :=  geometry  statement>  #END 

<geometry  statement>;<geometry  compound  tail> 

Examples  and  SEMANTICS 

The  general  syntax  and  semantics  of  the  geometry  block  should 
be  clear;  if  there  is  any  question, . see  Section  5  Program,  Blocks,  etc., 
of  the  Burroughs  ALGOL  Manual,  since  the  structure  is  very  similar  to 
a  subset  of  that  syntax.   It  is  not  yet  certain  whether  geometry  speci- 
fications will  be  allowed  to  be  dynamic.   Therefore  at  present,  "the" 
geometry  block  cannot  be  labeled  and  will  probably  appear  after  the 
declarations  and  before  the  first  statement  of  only  the  outermost  block. 


NOTE:  As  a  general  rule,  all  geometry  syntax  will 
have  syntax  and  semantics  analogous  to  that  which 
appears  in  the  Burroughs  ALGOL  Manual  or  the  TRANQUIL 
Report  if  "geometry"  or  "geometric"  is  left  out  of 
the  metalinguistic  variable  name;  e.g.,  <geometry 
block>  is  very  similar  to  <block>.   So  general  state- 
ments regarding  semantics  in  the  Burroughs  ALGOL 
Manual  will  hold  for  geometry  specifications. 


But  regardless,  a  geometry  block  can  be  considered  to  be  a 
declaration  of  certain  variables  (geometric  figures,  sets,  arrays)  and 
assignment  of  values  to  some  of  these  (figures  and  sets).   The  output 
of  the  section  consists  of  geometric  arrays;  the  same  as  ordinary 
arrays  in  that  they  can  be  typed  as  real,  integer,  etc.,  but  different 
in  that  the  valid  indices  range  over  geometric  sets  rather  than  sets 
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defined  "by  "bound  pair  lists,  i.e.,  over  non-rectangular  arrays,  and 
geometric  sets  vhich  are  special  index  sets  defined,  i.e.,  given 
values,  in  a  special  way,  and  vhich  can  he  used  for  control  just  like 
ordinary  sets.  No  values  are  assigned  to  the  geometric  array  variables 
in  the  geometry  block,  however. 
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SFJTION  2 
GEOMETRY  DECLARATIONS 


GENERAL 

SYNTAX. 

<geometry  declaration>  :=  <geometric  figure  declaration>  | 
<geometric  set  declaration>  | 
<geometric  array  declaration> 

SEMANTICS 

The  purpose  of  a  declaration  is  to  define  the  characteristics 
of  a  quantity  and  assign  an  identifier  to  the  quantity  so  that  it  may 
"be  referenced.  Geometry  declarations  do  this  with  geometric  quantities: 
geometric  figures,  sets,  and  arrays.  They  do  not  assign  values  to  these 
quantities;  that  is  done  "by  geometry  statements.   These  declarations 
will  have  scope  within  the  "block  in  which  the  geometry  "block  appears 
in  the  same  way  that  regular  set  and  array  declarations  have  scope 
within  the  "block  in  which  they  occur. 

GEOMETRIC  FIGURE  DECLARATIONS 
SYNTAX. 

<geometric  figure  declaration>  :=  <geometric  coordinate  type> 
<geometric  figure  type>  <geometric  figure  list>  | 
<geometric  figure  type>  <geometric  figure  list> 

geometric  figure  type>  :=  #CURVE  |  #CURvE  (<dimension  number>) 
^SURFACE  |  ^SURFACE  (<dimension  number >) 
#REGION  (<dimension  number>) 

<geometry  list>  :=  <geometry  segment>  | 

<geometry  list>  ,  <geometry  segment> 

<geometry  segment>  :=  <geometry  identifier>  | 

<geometry  identifier>  [<bound  pair  list>] 

<geometry  identifier>  :=  <identifier> 

<identifier>  :=  {see  Burroughs  ALGOL  Manual} 
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<bound  pair  list>  :=  {see  Burroughs  ALGOL  Manual} 

<dimension  number >  :=  {see  Tranquil  Report} 

<geometric  coordinate  type>  :=  ^CARTESIAN   |   $>OLAR  ^SPHERICAL 


Examples : 


Geometric  Figure  Declarations : 

^ARTESIAN  #CURVE  A,  CURVE  [1:2},  SEMICIRCLE  [1:2,1:10]; 
^SPHERICAL  ^SURFACE  TOP  [1:2],  HEMISPHERE,  BARNDOOR  [1:100]; 
#REGI0N  (2)  WALDETOPOND, 'USA  [-1:3]; 

SEMANTICS. 

The  #CURVE  declaration  says  that  A  (not  subscripted)  and 
CURVE  and  SEMICIRCLE  (both  subscripted)  are  variables  whose  values, 
when  assigned,  will  be  curves  (line  segments  or  sections  of  parabolas, 
etc.,  or  some  arbitrary  curve)  in  a  two-dimensional  space.  The 
^SURFACE  declaration  does  the  same  for  surfaces  in  three- space.   The 
region  declaration  says  that  WALDENPOKD  (there  is  only  one  WALDENPOND) 
is  the  name  of  some  region,  value  to  be  assigned  later,  in  two-space 
(a  quantity  which  has  area).  Regions  can  be  declared  in  three-space. 
The  bound  pair  list  signifies  that  there  is  an  array  of  regions  (or 
curves  or  surfaces)  each  of  which  may  have  a  different  value;  e.g., 
USA  [-1]  may  be  a  square  with  coordinates  (0,0),  (1,0),  (l,l),  (0,1), 
USA  [0]  may  be  a  circle  radius  1,  center  at  the  origin,  USA  [{3A}] 
may  be  undefined.  Geometric  figures  are  mathematically  continuous 
objects  (although  regions  can  be  disconnected).  Curves  in  two-space 
and  surfaces  in  three-space  will  be  used  to  build  regions  in  two-  and 
three-space,  respectively.   Geometric  figures  will  eventually  be  defined 
with  reference  to  a  regular  coordinate  system,  e.g.,  cartesian  or  polar 
in  two-space,  cartesian,  spherical  or  possibly  cylindrical  in  three- 
space.  These  coordinate  systems  are  considered  to  extend  through  the 
whole  space,  i.e.,  they  are  infinite  in  extent. 
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GEOMETRIC  SET  DECLARATIONS 


SYNTAX. 


<geometric  set  declaration>  :=  -geometric  coordinate  type>  geometric 
set  type>  <geometric  set  list>  )  <geometric  set  type> 
<geometric  set  list> 
<geometric  set  type>  :=  #GRID  (<dimension  number>) 

#VESH  (<dimension  number  >) 
#BOUNDARY  (<dimension  number  >) 
#INTERFACE  (<dimension  number >) 
<geometric  set  list>  :=  <geometric  set  segment>  | 

<geometric  set  list>  ,  <geometric  set  segment> 
<georaetric  set  segment>  :=  <geometric  set  identifier>  | 

<georaetric  set  identifier>  [<bound  pair  list>] 
<geometric  set  identifier>  := 

Examples : 

Geometric   Set  Declarations : 

#GRID(2)   CARTESIAN,   POLAR  [1:2],   G; 
#SPRERICAL  #MESH(3)  ATMOSPHERE,   GRID,   M[l:10]; 
^CARTESIAN  #B0UNDARY(2)  POLAR,   SEMICIRCLE   [0:1]; 
#INTERFACE(3)   HEMISPHERE   [0:3],    BOUNDARY; 

SEMANTICS. 

The  #GRTD  declaration  says  that  CARTESIAN,  POLAR  [{-1,0,1}], 
and  G  are  variables  whose  values  are  grids  in  two-space  (it  does  not 
refer  to  characteristics  of  these  grids,  e.g.,  CARTESIAN  is  not  neces- 
sarily a  cartesian  grid). 

The  $MESH,  etc.,  declarations  do  the  same  for  meshes,  boundaries, 
and  interfaces.   To  define  these  entities:  A  grid  is  essentially  a  coor- 
dinate system  defined  with  reference  to  a  regular  coordinate  system 
(see  GEOMETRIC  FIGURE  DECLARATIONS.   Semantics.)  which  covers  a  finite 
position  of  the  space.   This  grid  may  itself  be  a  familiar  type  of 
coordinate  system,  i.e.,  cartesian,  spherical,  etc.,  possibly  with 
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new  unit  lengths,  new  unit  angles,  or  it  may  be  a  cartesian-like 
system  with  axes  skewed,  rotated,  and  translated,  or  some  other  un- 
usual system.  A  grid  can  perhaps  best  be  thought  of  in  simple  cases 
as  a  set  of  lines  at  unit  distances  (or  possibly  unit  angles)  from 
each  other  with  the  set  of  "grid  points"  at  the  intersections  being 
special  points.  A  mesh  then  is  the  "intersection"  of  a  region, 
defined  with  reference  to  a  regular  coordinate  system,  with  a  grid, 
defined  with  reference  to  a  regular  coordinate  system,  giving  a  set 
of  grid  points  which  lie  "within"  the  region  and  the  points  where 
the  grid  lines  intersect  with  the  boundary  (here  the  "real"  mathemat- 
ically continuous  boundary)  of  the  region.  The  mesh  can  be  redefined 
to  exclude  or  include  other  points;  such  as,  the  points  where  the 
boundary  of  the  region  intersects  grid  lines  but  not  grid  points, 
or  points  just  outside  the  boundary,  respectively.  A  boundary  then 
is  a  set  of  points  where  a  section  of  the  "real"  boundary  of  the 
region  intersects  the  grid  lines,  or  grid  points  within  a  certain 
distance,  defined  with  reference  to  the  grid  coordinate  system  and 
in  terms  of  the  grid  unit  distances.   The  section  of  the  "real" 
boundary  could  be  the  whole  boundary  if  boundary  conditions  are  the 
same  for  all  points  on  the  boundary.   In  the  same  way  that  a  boundary 
is  a  special  set  of  points  connected  with  the  "edge"  of  a  region, 
interface  is  a  special  set  of  points  connected  with  a  curve  or 
surface  internal  to  the  region  where,  as  in  the  case  of  boundary 
points,  special  calculations  need  to  take  place.   It  is  also 
possible  that  the  subregions,  into  which  the  curve  divides  the 
region,  may  have  different  meshes  associated  with  them.  An  inter- 
face will  be  used  to  relate  them. 
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GEOMETRIC  ARRAY  DECLARATIONS 


SYNTAX. 


<geometric  array  declaration>  :=  <geometric  array  declarator> 

<storage>  <geometric  array  list> 
<geametric  array  declarator>  :=  <type>  #GEOMETRIC  #ARRAY 
<type>  :=  <see  Tranquil  report> 
<storage>  :=  <see  Tranquil  report> 
<geometric  array  list>  :=  <geometric  array  segment>  |  <geometric  array 

list>,  <geometric  array  segment> 
<geometric  array  segment>  :=  <geometric  array  identifier>  | 

<geometric  array  identifier> 
(<geametric  set  indicator>) 
<geometric  set  indicator>  :=  <geometric  set  identifier>  |  <geometric 

set  identifier>  [<subscript  list>] 
<gecmetric  set  identifier>,  <geometric 

set  indicator>  |  <geometric  set  identifier> 
[<subscript  list>],  <geametric  set  indicator> 
<subscript  list>  :=  <see  Tranquil  report> 

Examples. 

#REAL  #GEOMETRIC  #ARRAY 
WINDEW,  WINDNS,  WINDV,  TEMP,  PRESSURE, 
HUMIDITY  (ATMOSPHERE),  STRESS, 
STRAIN  (JOINT  [l]),  FRAME; 

SEMANTICS. 

The  geometric  array  declaration  is  like  an  ordinary  array 
declaration  in  that  it  allows  values  to  be  assigned  to  an  array  name 
over  a  certain  range  of  index  values.  It  differs  in  that  this  range 
of  index  values  cannot,  in  general,  be  described  by  a  bound  pair  list; 
i.e.,  it  is  not  usually  "rectangular".   The  range  of  index  values 
allowed  in  one  dimension  (of  this  multi-dimensional  index  set)  is 
generally  a  non- constant  function  of  the  values  in  the  other 
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dimensions.  These  "non-re ctangular"  sets  correspond  to  the  grid 
points  which  lie  inside  a  certain  geometric  region  (or  possibly  just 
slightly  outside).  In  the  example  WINDEW,  ...  HUMIDITY,  all  are 
array  variables  capable  of  having  a  value  corresponding  to  each  of 
a  set  of  index  values,  that  set  being  the  geometric  set  ATMOSPHERE. 
STRESS  and  STRAIN  are  arrays  defined  over  the  set  of  index  values 
equal  to  the  union  of  the  geometric  sets  in  the  list  in  parantheses; 
i.e.,  JOINT  [1],  and  FRAME.  It  should  be  noted  that  if  the  array 
corresponding  to  one  set  in  the  list  is  to  be  independent  of  the 
array  corresponding  to  another  set  in  the  list,  then  the  intersec- 
tion of  those  two  geometric  sets  should  be  the  null  set. 
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NUMERICAL  METHODS,  COMPUTER  ARITHMETIC  AND  ARTIFICIAL  LANGUAGES 

(Supported  in  part  by  the  National  Science  Foundation  under  Grant 
No.  NSF-GP-U636.) 


6.1  Computerized  Mathematics 

The  theorem-proving  program  in  the  E0L  language  was  finished. 
We  decided  to  code  another  theorem-proving  program  in  3&0  assembly- 
language  .   We  expect  to  finish  the  new  program  and  begin  experimenting 
with  set  of  support  strategy  in  resolution  in  the  next  quarter. 

(L.  J.  Henschen) 

5.2  Symbol  Manipulation  Languages  EOL 

Work  continued  on  the  implementation  of  EOL-3  on  the  IBM  3^0, 
and  on  the  design  of  EOL-^.   John  Sidlo  finished  work  on  his  M.S. 
thesis  on  "NUCLEOL  -  the  basis  for  the  list-processing  language 
EOL-J4."  NUCLEOL  is  a  relatively  small  system  which  has  the  full 
data  structure  of  EOL-U  but  only  a  minimal  set  of  instructions. 
EOL-Ji  will  be  defined  and  implemented  in  terms  of  NUCLEOL,  which 
thus  becomes  the  only  interface  between  E0L-1+  and  a  host  computer. 

(F.  Fischer,  M.  Irwin-Zarecki, 
J.  Nievergelt,  J.  Sidlo) 
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7.    SWITCHING  THEORY  AND  LOGICAL  DESIGN 

Computer  programs  "based  on  the  implicit  enumeration  method  for 
designing  optimum  networks  with  NOR  gates  "by  integer  programming  have 
been  improved  by  C.  R.  Baugh,  T.  Ibaraki,  T.  K.  Liu  and  S.  Muroga. 
Optimum  NOR  gate  networks  for  all  three  variable  switching  functions 
were  obtained  within  110  minutes  by  IBM  36o/75>  by  solving  our  design 
problem  as  a  general  integer  linear  programming  program.   This  is 
favorably  compared  with  Hellerman's  exhaustive  method  in  which  he 
solved  the  same  problem  consuming  about  2.6   hours  of  IBM  7090 
computer  time. 

Considerable  speed-up,  however,  was  gained  by  a  more  sophisticated 
modification  of  the  implicit  enumeration  method  by  taking  into  account 
the  physical  structure  of  a  network.   For  example,  computation  time  for 
a  three  variable  function  of  six  NOR  gates  was  reduced  to  three  seconds 
by  this  modification  from  33  seconds  by  the  above  general  method.   This  is 
a  trade  off  between  speed  and  complexity  of  a  program. 

Further  speed-up  has  been  investigated. 

The  design  problem  of  an  optimum  network  whose  gates  are  chosen 
from  a  given  set  of  building  blocks  has  been  pursued.  A  computer  program 
to  design  an  optimum  network,  using  only  NOR  and  AND  gates,  was  completed. 
The  program  was  completed  in  a  short  time.   Optimum  networks  for  all  the 
three  variable  switching  functions  were  solved  within  ^k   minutes  by  IBM  360/75^ 
This  also  can  be  speeded  up  at  the  expense  of  complexity  of  a  program. 
Compared  with  those  of  only  NOR  gates,  some  of  these  networks  have  only 
half  the  number  of  gates  (i.e.  NOR  and  AND  gates)  and  the  majority  of 
the  networks  have  fewer  gates  or  if  the  number  of  gates  is  the  same, 
fewer  interconnections. 
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Our  computer  program  which  is  a  modification  of  the  implicit 
enumeration  method  of  Balas '  looks  efficient  not  only  for  logical  design 
problems  but  also  for  general  problems  of  binary  variables.  We  started 
to  check  the  efficiency  of  the  programs  with  some  general  problems. 
So  far  these  sample  problems  have  been  solved  more  quickly  than  those 
published  in  literature. 

Our  integer  linear  programming  approach  of  logical  design  has 
been  extended  to  the  design  of  a  sequential  network. 

--S.  Muroga 
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8-    OFFICE  OF  THE  STATISTICAL  CONSULTANTS 

For  the  past  six  months,  the  Statistical  Consultants  have  been  involved 
in  writing  and  testing  S0UPAC,  Statistically  Oriented  User's  Package.   S0UPAC 
is  a  statistical  system  written  at  the  University  of  Illinois  for  an  IBM  3^0/ 
75-50  which  allows  a  user  to  pick  one  or  a  set  of  statistical  programs  and 
execute  each  program  on  a  new  set  of  data  or  to  pass  data  from  one  program  to 
another  in  one  computer  run.   Input  to  individual  programs  is  from  temporary 
storage  or  punched  cards.   Card  input  is  in  variable  format  supplied  "by  the 
user  and  no  record  count  is  required  since  the  input  routines  keep  and  main- 
tain their  own  counts.   The  ability  to  use  output  from  one  program  as  input 
to  another  or  to  run  several  jobs  in  one  run  with  variable  user  supplied  for- 
mats makes  for  a  flexible,  powerful  system. 

The  system  logically  consists  of  a  library  of  statistical  programs  and 
an  executive  monitor  or  scheduler.   The  library  is  organized  as  a  partitioned 
data  set  whose  members  are  individual  statistical  programs  whose  member  names 
are  eight  character  mnemonics  for  the  particular  statistical  procedure.   The 
monitor  includes  a  loader  which  accesses  the  library  as  required,  a  set  of  I/O 
routines  through  which  all  input  and  output  in  the  system  is  done,  and  an  error 
routine  which  handles  possibly  resolvable  errors  found  by  a  problem  program. 

The  system  is  entered  or  invoked  via  a  cataloged  procedure  which  passes 
control  to  the  monitor  and  allocates  space  and  devices  and  data  set  reference 
numbers.   Normally  there  are  allocated  10-15  direct  access  data  sets  for  a  total 
of  8  X  10  bytes  spread  across  2311  and  231^  disks  immediately  attached  to  the 
75'   Five  sequential  access  data  sets  are  normally  provided  for  a  total  of  some 
>+0-80  X  10  bytes  on  2311,  23lU  disks  attached  to  the  50  and  accessible  to  the 
75  via  CTC's.   The  procedure  may  of  course  be  over-ridden  to  redistribute  space 
or  provide  more  data  set  reference  numbers. 
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The  monitor  is  resident  in  core  throughout  a  particular  run  and  loads 
desired  programs  above  itself.  When  the  procedure  passes  control  to  the 
monitor  it  first  loads  the  search  routine  from  the  library  which  reads,  checks, 
and  constructs  a  table  of  program  requests  and  their  parameters  and  options  if 
any.   The  monitor  then  loads  and  passes  control  to  requested  programs  until  all 
requests  are  satisfied.   All  programs  selected  from  the  library  return  control 
to  the  monitor  upon  termination  or  return  to  the  error  routine  of  the  monitor 
in  abnormal  cases. 

Parameters  are  allowed  in  the  procedure  to  suppress  listing  of  input  pro- 
gram requests,  to  prevent  execution  of  the  run  if  any  program  request  is  found 
non-executable,  and  to  output  a  deck  of  the  tables  constructed  by  the  search  rou- 
tine to  save  search  time  if  a  job  is  to  be  run  repeatedly. 

The  search  routine  does  fairly  extensive  checking  of  parameters  and  pro- 
gran  requests  and  tries  to  give  corrective  diagnostics.  If  it  cannot  resolve 
a  request,  the  program  request  is  not  entered  into  the  table  and  a  message  to 
that  effect  is  put  out  for  the  user  with  an  attempt  to  explain  the  error. 

All  program  requests  and  parameters  are  free  form:   that  is  they  may  occupy 
any  position  on  the  card  and  extend  over  many  cards  with  interspersed  comments 
since  the  search  routine  looks  for  significant  delimiters.   The  one  exception  is 
that  a  comment  may  not  precede  a  program  name,  and  a  period  should  not  be  part  of 
a  comment.   For  maximum  safety,  the  significant  delimiters,  (,),*   should  also 
not  appear  in  comments  although  in  some  instances  it  does  not  make  any  difference 

It  is  expected  that  the  monitor  will  reside  in  IIKKLIB  or  at  least  on  a 
permanently  mounted  volume  so  that  typically  no  more  is  required  to  get  the  syste 
than  //  EXEC  S0UPAC. 


Kern  W.  Dickman 
Project  Director 
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%        LIBRARY  PROGRAMMING 
9.1    Mathematical  Subroutine  Library 

The  following  subroutines  were  modified: 

D1-U0I-GQU3Z-29F-F 

IDENTIFICATION --Legendre -Gauss  Quadrature  to  Evaluate  the 
Integral  of  F(X)DX  from  A  to  B. 


D1-U0I-GQIA-Z-30F-F 


IDENTIFICATION- -Hermite -Gauss  Quadrature  to  Evaluate  the 
Integral  of  Exp(-X**2)*F(X)DX  from  -Infinity  to  f Infinity. 


D1-UOI-GQU5Z-25F-F 


IDENTIFI CATION --Laguerre -Gauss  Quadrature  to  Evaluate  the 
Integral  of  Exp(-X)*F(x)DX  from  0  to  + Infinity. 


di-uoi-gqu6z-26f-f 


IDENTIFICATION--Two-Dimensional  Quadrature  to  Evaluate  the 
Double  Integral  of  F(X,Y)EK,  DY  Over  the  Domain  D. 


D1-UOI-GQU7Z-33F-F 


IDENTIFICATION - -Gauss -Jac obi  Quadrature  to  Evaluate  the 
Integral  from  -1  to  +1  of  (1-X**2)**A*F(X)DK,  k=-l/2,    l/2, 
1,  or  3/2. 


Dl -UOI -GQU8Z -2  7F -F 


IDENTIFICATION --Gauss -Jac obi  Quadrature  to  Evaluate  the 
Integral  from  -1  to  +1  of  (l+X)**B*F(X)DX,  B=l,  2,   3,  or  h, 


D1-U0I-GQU9Z-28F-F 


IDENTIFICATION --Gauss -Quadrature  to  Evaluate  the  Integral 
from  -1  to  +1  of  ABS(X)**A*F(X)DX=  A=l,  2,    3,    or  k. 
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Dl-UOI-GQUlOZ^F-F 


IDENTIFICATION- -Gaussian  Quadrature  to  Evaluate  the  Integral 
from  0  to  +1  of  LN(L/x)*F(X)DX. 


D1-UOI-GQU11Z-35F-F 


IDENTIFICATION--Gaussian  Quadrature  to  Evaluate  the  Integral 
from  -Infinity  to  +Infinity  of  ABS(X)**A*Exp(-X**2)*F(X)DX, 
A=l,  2,  or  3- 


D1-U0I-GQU12Z-36F-F 


IDENTIFICATION--Gaussian  Quadrature  to  Evaluate  the  Integral 
from  -Infinity  to  ^Infinity  of  ABS(x)**A*Exp( -ABS(x))*F(x)DX, 
A=l,  2,  or  3- 

F2 -UOT -EV11TZ-17F-F 

IDENTIFICATION- -Eigenvectors  of  a  Symmetric  Tri-Diagonal 
Matrix  by  Inverse  Iteration. 

The  following  subroutines  were  added  to  the  Subroutine  Library: 

C3-UOI-BSLJZ-65F-F 

IDENTIFICATION- -Bessel  Functions  of  the  First  Kind. 

03-UOI-BSLIZ-66F-F 

IDENTIFICATION- -Modified  Bessel  Functions  of  the  First  Kind. 


C3-UOI-BSCJZ-67F-F 


IDENTIFICATION- -Bessel  Functions  of  the  First  Kind  for  Complex 
Argument . 


D2 -UOI -DGEARZ -70F-F 


IDENTIFICATION --Numerical  Integration  of  Simultaneous  Ordinary 
Differential  Equations  with  Initial  Value  Boundary  Conditions. 
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C1-UOI-P0LVAZ-69F-F 

IDENTIFICATION- -Evaluate  Given  Plynomial  P(x)  at  X=XO 
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9.2.    Library  Automation  Project 

The  programs  necessary  for  producing  a  KWIC  Index  have  been 

written  and  debugged.   There  are  approximately  twenty  trays  of  cards 

which  now  must  be  loaded  on  to  tape  in  order  to  create  the  master 

file .  This  work  has  begun  and  approximately  eight  trays  have  been 

loaded.   Badly  punched  cards,  mutilated  cards,  and  misplaced  cards  have 

slowed  this  recording  process.  At  the  present  rate  of  progress,  it  is 

expected  that  we  will  complete  the  master  file  early  in  the  fall. 

L.  D.  Fosdick,  Project  Director 
S.  T.  Baird 
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10.   IBM  SYSTEM/360  SERVICE 

(Supported  in  part  by  the  National  Science  Foundation  under  Grant  No.  NSF-GP-763^.) 

10.1  Ne^f  Routines  -  IBM  System/360 

E2-U0I-0RT1Z-59F-F    Systems  of  Simultaneous  Linear  Equations  Minimizer  for 

Least  Squares  Polynomial  Approximation.   This  routine  helps 
solve  linear  equations  or  least  squares  problems  by  elimi- 
nation with  weighted  row  combinations.   Given  a  real  n  by 
m  matrix  AA  with  rank  m,  and  an  n  by  k  matrix  BB,  ORTIZ 
computes  an  m  by  k  matrix  XX  such  that  the  Euclidean  norm 
of  (AA  *  XX..  -  BB.)  is  a  minimum  for  each  i  =  1,  .  ,.,k  * 
XX.,  BB.  denote  the  ith  column  of  XX  and  BB,  respectively. 

Programmed  by  Stephen  Chase 
March  20,  1968 

C2-U0I-QDBA3Z-61F-F   Real  Polynomial  Root  Finder  for  Roots  of  Low  Multiplicity. 

This  routine  will  compute  the  real  and  complex  roots  (any 
multiplicity)  of  a  real  polynomial  by  using  the  progressive 
QD  algorithm  with  displacement.   The  complex  roots  are 
refined  by  the  Bairstow  method  while  the  real  roots  are 
improved  by  the  Newt on -Ralph son  method. 

Coded  by  Molly  Larson 
April  2,  1968 

FI-U0I-D0TP-62F-F     Inner  Product  of  Two  Vectors.   This  routine  will 

calculate  the  inner  product  of  two  double  precision 

vectors.   Full  precision  (quadruple)  of  the  product  is 

retained.   The  quadruple  precision  products  are  summed 

and  after  the  last  quadruple  precision  product  has  been 

formed,  the  inner  product  is  put  in  double  precision  form. 

Coded  by  Donald  Jordan 

Argonne  Nat ' 1  Lab . 

March  28,  1968 


F1+-U0I-DGELGZ-63F-F   Solution  of  a  General  System  of  Linear  Equations. 

This  program  will  solve  a  general  system  of  simultaneous 
linear  equations  by  Gauss  elimination. 

Adapted  from  IBM  SSP  by 

T.  Wang 
April  h,    1968 

M2-U0I-FCNVZ-6UF-A    In-Core  Conversion  Package.   This  program  will  convert 

from  internal  form  (binary)  to  character  string  and 
from  characters  to  binary  using  part  of  the  FORTRAN  I/O 
package . 

Programmed  by  John  T.  Bagwell,  Jr 
April  2k,    1968 

toM  A'~^99Z-68F-A    rr,--ore  Conversion  with  a  Format  Using  Standard  Read  and 

Write  Statements  in  FORTRAN.   This  routine  provides  the 
ability  to  perform  conversion  with  a  format  to  and  from 
specified  buffer  areas  without  use  of  an  I/O  device.   It 
also  allows  simulation  of  a  short  tape  in  core  and  aids 
in  programming  input  re-road  applications. 

Adapted  by  John  T.  Bagwell,  Jr. 
from  Stanford  University 

May  6,  1968 

J5-U0I-CCP1-71F-A     Plotting  Routine  for  CalComp  Plotter.   This  routine  is 

used  to  generate  a  data  set  of  fixed  point  coordinates 
to  be  sent  across  the  channel-to-channel  adapter  to  the 
support  processor  where  the  plot  dynamic  support  program 
(DSP)  converts  these  coordinates  to  plotter  commands  for 
the  CalComp  plotter. 

Revised  from  CalOomp  Routines 
by  John  Corwin 

June  12,  1968 
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J5-U0I-CCP2-72F-A     Symbol  and  Letter  Drawing  Routine  for  the  CalComp. Plotter . 

This  routine  draws  alphanumeric  characters  and  special 

symbols  of  any  specified  size  on  the  CalComp  plotter. 

Thus,  labels  and  messages  may  be  placed  in  graphs, 

points  may  be  marked,  etc. 

Revised  from  CalComp  Routines 
by  John  Corwin 

June  12,  1968 

J5-U0I-CCP3-73F-A     Floating  Point  Number  Conversion  for  the  CalComp  Plotter, 

This  routine  converts  a  floating  point  number  to  EBCDIC 

characters  and  plots  it  on  the  CalComp  plotter. 

Revised  from  CalComp  Routines 
by  John  Corwin 

June  12,  1968 

J5-U0I-OCPU-7UF-F     Scaling  Routine  for  CalComp  Plotter.   Given  an  array  X 

and  a  length  S  in  which  X  will  be  plotted,  this  routine 
will  determine  a  starting  point  and  step  size  for 
plotting  the  values  of  X.   (Note:   This  subroutine  has 
the  same  purpose  as  SCALE  but  uses  a  different  method. 
This  program  uses  the  same  method  as  used  by  CCPUSC  on 
the  709U  PORTHOS  System  but  will  provide  different  values 
in  some  cases.) 

Programmed  by  John  T.  Bagwell, 
June  12,  1968 

J5-U0I-CCP5-75F-F     CalComp  Plotter  Axis  Drawing  Routine.   This  routine  will 

draw  an  axis  line  for  a  graph,  putting  an  EBCDIC  label 

on  the  axis  and  putting  numeric  values  every  inch  along 

the  axis. 

Revised  from  CalComp  Routines 
by  John  Corwin 

June  12,  1968 
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J5-U0I-CCP6-76F-F     Line  and  Cur-.-e  Drawing  Routine  for  the  CalComp  Plotter. 

This  routine  takes  a  set  of  X,  Y  coordinates  and  draws 

a  curve  connecting  them  and/or  draws  a  symbol  at 

specified  points. 

Revised  from  CalComp  Routines 
by  John  Corwin 

June  12,  1968 

J5-U0I-SCALE-77F-F    Scaling  Routine  for  CalComp  Plotter.   Given  an  array  X 

and  a  length  S  in  which  X  will  be  plotted,  this  routine 

will  determine  a  starting  point  and  step  size  for 

plotting  the  values  of  X. 

Revised  from  CalComp  Routines 
by  John  Corwin 

June  12,  1968 

C1-U0I-P0LVAZ-69F-F   Evaluate  a  Given  Polynomial  P(x)  at  X  =  XO .   Given  the 

coefficients  a.  f"f  the  polynomial 

f    \  2  n 

i'(x)  =  a,  +  a„x  +  ax  +...+a  _x  , 

v  '  12     3         n+1   ' 

and  X  =  XO,  POLVAZ  computes  P(XO). 

uoded  by  Molly  Larson 
May  10,  1968 

C3-U0I-BSCJZ-67F-F    Bessel  Functions  of  the  First  Kind  for  Complex  Arguments. 

This  program  computes  a  table  of  n   +1  values  of  the 

fficlX 

Bessel  function  of  the  first  kind,  J(Z),  for  argument 

Z  =  X+iYand  orders  A  +  n  where  n  =  0,l,2,...,n 

'         max 

Programmed  by  Rouh  Tyan  Bow 

April  26,  1968 
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C3-U0I-BSLJZ-65F-F    Bessel  Functions  of  the  First  Kind.   This  routine  computes 

a  table  of  In   1+1  values  of  the  Bessel  function  of  the 
1  max ' 

first  kind,  J(x),  for  argument  X  and  orders  A  +  n  where 

n  =  0,1,2, ...,n    or  n  =  0,-1,-2, ...,-  n 

'    '    '        '   max        '      '      '        '    '  max ' 

Programming  Rouh  Tyan  Bow 
April  26,  1968 

C3-U0I-BSLIZ-66F-F    Modified  Bessel  Functions  of  the  First  Kind.  This  program 

computes  a  table  of  the  modified  Bessel  functions  of  the 
first  kind,  l(x) ,  for  argument  X  and  orders  A  +  n  where 

n  =  0,1,2, ...,n    or  n  =  0,-1,-2, ....  -  n 

'    '    '        '   max        '   ;  '        '    '  max 

Programmed  by  Rouh  Tyan  Bow 
April  26,  1968 

D2-U0I-DGEARZ-7OF-F   Numerical  Integration  of  Simultaneous  Ordinary  Differ- 
ential Equations  with  Initial  Value  Boundary  Conditions. 
Let  Z(l,j)  denote  the  Jth  derivative  of  Z(l),  the  Ith 
dependent  variable.  This  program  numerically  integrates 
the  set  of  N  equations 

Z(I,P(I))=F(I)(X,Z(1),Z(1,1),...,Z(1,(P(1)-1)),Z(2), 
Z(2,1),...,Z(N,(P(N)-1))), 

for  I  =  1,2, ...,N. 

Programmed  by  C.  W.  Gear 
April  16,  1968 
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10.2   Log  Summaries 


Table  I  -  IBM  360/5O-75 

Summary  of  Use 

April,  1968 


Maintenance 
Scheduled  Engineering 
Unscheduled  Engineering 
Idle 


Total  Use 

Training  and  Education 

System  Improvement  and  Modifications 

System  Updating 

Customer  Use 
In  System 
Special  Short  Shots 

Customer  Use  Total 


1:1+5:58 
55:38:06 
21:39:00 

5:59:00 


210:32:55 
U:26:ll 


Subtotal 


22l+:U8:58 

104:50:20 

12:19:11 


2lU:59:06 
Total  Use 
Total  Time 


85:02:04 


556:57:35 
641:59:39 


Table  II  -  IBM  360/5O-75 
Summary  of  Errors 
April,  1968 


Card  Reader 

Punch 

Console  Typewriter 

50  -  CPU 

75  -  CPU 

Drum 


Total 


3 
1 
1 
2 
2 
1 

10 
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Unscheduled  Engineering 

Scheduled  Engineering 

Maintenance 

Air  Conditioning 

Power  Failure 

Idle 


Total  Use 

Training  and  Education 
System  Improvement  and 
System  Updating 


Customer  Use 
In  System 
Special  Short  Shots 

Customer  Use  Total 


Table  I  -  IBM  360/5O-75 

Summary  of  Use 

May,  1968 

9: 06: 00 

^7:25:00 

:16 

30:00 

5:00 

5:^48:00 

Subtotal 

62:5^:16 

Modifications 
.ve  Overhead  Use 

269:36:29 
69:02:18. 

10:^0:02 

^7:53 

96:^9:27 
27:2U:10 

12U:13:37 

Total  Use 

U7U: 20:19 

Total  Time 

537:1^:35 

Table   II  -    IBM  360/5O-75 
Summary  of  Errors 
May,    1968 


CPU 

25*40  Card  Reader  Punch 

1052  Console  Typewriter 


6 
1 
1 


Total 
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Table  I  -  IBM  360/5O-75 
Summary  of  Use 
June,  1968 


Unscheduled  Engineering 
Scheduled  Engineering 
Maintenance 
Idle 


5:06:26 
48:06:00 

20:1+3 
43:41:00 


Total  Use 

Training  and  Education 

System  Improvement  and  Modifications 

System  Updating 

University  Administrative  Overhead  Use 

Customer  Use 

In  System  93:00:19 

Special  Short  Shots  3:31:52 

Customer  Use  Total 


Subtotal 


^3:45:23 

99:^9:18 

26:20:01 

1:29:  46 


96:32:11 
Total  Use 
Total  Time 


97:14:09 


267:56:39 
365:10:48 


Table  II  -  IBM  360/5O-75 
Summary  of  Errors 
June,  1968 


Disk  Drive 

75  Core 

25^0  Card  Reader  Punch 

Tape  Drive 

1800 

75  CPU 


Total 
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LIST  OF  DEPARTMENT  CODES 

If  your  department  or  office  does  not  appear  on  this  list,  please  write  its  full  name 
in  the  department  field  on  the  Problen.  Specification  Form  even  though  it  will  require  more 
than  6  characters. 


ACCY  Accountancy  HONORS 

ADMREC  Admissions  and  Records  HORT 

ADV  Advertising  ILLDMH 

AAE  Aeronautical  and  Astronautical  Eng.  INADM 

AGEC  Agricultural  Economics  IE 

AGE  Agricultural  Engineering  IREC 

AGREXT  Agricultural  Extension  ICR 

AGRON  Agronomy  IGPA 

ANS  Animal  Science  ILR 

ANTH  Anthropology  LIBS 

ARCH  Architecture  LING 

ASTR  Astronomy  MKTG 

BIOPH  Biophysics  MATRL 

BOT  Botany  MATH 

BCMPL  Bureau  of  Community  Planning  ME 

BECBSR  Bureau  of  Economic  Business  Research  MCBIO 

BEDRES  Bureau  of  Educational  Research  MMPE 

BINRES  Bureau  of  Institutional  Research  MUSIC 

BED  Business  Education  NHS 

CZR  Center  for  Zoonoses  Research  NUCE 

CERE  Ceramic  Engineering  OAC 

CPUBS  Champaign  Public  Schools  DNW 

CHE  Chemistry  and  Chemical  Engineering  OIR 

CRC  Children's  Research  Center  PEM 

CP  City  Planning  PEW 

CE  Civil  Engineering  PHYPLA 

COMM  Communications  PHYCS 

CURLAB  Curriculum  Laboratory  PHYB 

DS  Dairy  Science  PHYX 

DCS  Department  of  Computer  Science  PHYSL 

DGS  Division  of  General  Studies  PLPA 

DUE  Division  of  University  Extension  POLS 

DOW  Division  of  Waterways  PROVST 

ECON  Economics  PSYCH 

ED  Education  REC 

EDPSY  Educational  Psychology  SHCBRC 

EDADM  Educational  Admin,  and  Supervision  SOCW 

EDTEST  Educational  Testing  SOC 

EE  Electrical  Engineering  SCONS 

ENGADM  Engineering  Administration  SPED 

ENGCST  Engineering  College  and  Station  PSDEC 

ENGH  Engineering  Honors  Program  SPCH 

ENGLSH  English  SGS 

ENTOM  Entomology  SWS 

EDC  Extension  Division  Counseling  SCS 

FIN  Finance  SRL 

FT  Food  Science  TAM 

FOR  Forestry  USGS 

GENE  General  Engineering  UNIHI 

GEOG  Geography  UCCTE 

GEOL  Geology  VMS 

GER  German  VMA 

GSBA  Graduate  School  of  Business  Admin.  VPH 

HED  Health  Education  VPP 

HLTHSV  Health  Service  VTED 

HEC  Home  Economics  WPGU 

ZOOL 


Honors  Program 

Horticulture 

Illinois  Dept.  of  Mental  Health 

Industrial  Administration 

Industrial  Engineering 

Institute  for  Researh  on  Exc.  Children 

Institute  of  Communications  Research 

Institute  of  Govt,  and  Public  Affairs' 

Institute  of  Labor  and  Ind.  Relations 

Library  Science 

Linguistics 

Marketing 

Materials  Research  Laboratory 

Mathematics 

Mechanical  Engineering 

Microbiology 

Mining,  Metallurgy,  and  Petroleum  Eng. 

Music 

Natural  History  Survey 

Nuclear  Engineering 

Office  of  Agricultural  Communication 

Office  of  the  Dean  of  Women 

Office  of  Instructional  Resources 

PE  for  Men  and  Graduate  PE 

PE  for  Women 

Physical  Plant 

Physics 

Physics  Betatron  Laboratory 

Physics  Project  X 

Physiology  and  Biophysics 

Plant  Pathology 

Political  Science 

Provost's  Office 

Psychology 

Recreation 

Small  Homes  Council 

Social  Work 

Sociology 

Soil  Conservation  Service 

Special  Education 

Special  Education,  Decatur  Pub.  Schools 

Speech  and  Theatre 

State  Geological  Survey 

State  Water  Survey 

Student  Counseling  Service 

Survey  Research  Laboratory 

Theoretical  and  Applied  Mechanics 

U.S.  Geological  Service 

University  High  School 

Urbana-Champaign  Coun.  on  Teacher  Ed. 

Veterinary  Medical  Science 

Veterinary  Medicine  Administration 

Veterinary  Pathology  and  Hygiene 

Veterinary  Physiology  and  Pharmacology 

Vocational  and  Technical  Education 

WPGU  Radio  Station 

Zoology 


Chicago  Circle 

Chemistry 

Materials  Engineering 

Energy  Engineering 

Physics 

Sociology 

Student  Counseling  Service 


Medical  Center 

ORME     Office  of  Research  in  Medical  Ed. 
OT       Occupational  Therapy 

111.  State  University 

ISEDAD   Department  of  Education  Administration 


10.3   Research  Problem  Specifications 

During  the  second  quarter  of  1968,  126  problem  specifications 
were  submitted  to  the  Department  for  computation  on  the  System/360.   The 
following  brief  descriptions  of  these  problems  have  been  prepared  for  inclusion 
in  this  report  by  those  submitting  them.  T  indicates  a  calculation  associated 
with  a  thesis. 


1500     T     Electrical  Engineering.   Log  Periodic  Filter  Analysis.   The 
computer  will  be  used  to  verify  the  laboratory  results  attained  in  analyzing 
a  log-periodic  filter.   (J.  Mickevicius) 

1502  Economics.  Optimal  Teaching  Assignment.  This  problem  will 
utilize  mathematical  programming  techniques — primarily  linear  programming-- 
to  optimally  assign  members  of  the  economics  faculty  to  scheduled  economics 
courses.   The  basic  data  are  the  ranked  preferences  of  each  faculty  member 
for  each  of  the  courses  to  be  scheduled  and  the  number  of  sections  of  each 
course  to  be  scheduled  for  a  given  semester.   The  mathematical  problem  is  to 
staff  all  scheduled  courses  in  such  a  way  to  maximize  total  faculty  "utility" 
as  defined  by  their  expressed  teaching  preferences.   (R.  W.  Gillespie) 

1503  T      Materials  Research  Laboratory.  X-ray  Crystallography. 
Least-squares  refinement  of  x-ray  crystal  structures.   (R.  L.  Belford) 

150^  Survey  Research  Laboratory.   Deaf  Study  Tabs.   Deaf  Study  #015- 

cleaning,  frequencies,  analysis.   (M.  F.  Uchida) 

1505  Survey  Research  Laboratory.   Tabs.  Analysis  of  SRL  tabulations, 

data.   (M.  F.  Uchida) 

1508  Materials  Research  Laboratory.   Theory  of  Current  Oscillations 

in  Si  p-i-11  Diodes.   The  eigenvalues  of  a  non-linear  eigenvalue  problem  are 
calculated.   (Heinz  J.  Deuling) 
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1509  Agricultural  Economics.   Costs  and  Requirements  Associated 
with  Programming  Individual  Farms.   The  study  involves  determining  the 
feasibility  of  linear  programming  on  an  individual  farm  basis.   The  research 
will  involve  the  use  of  the  MPS/360  routine  plus  additional  sub-routines  to 
be  developed  during  the  course  of  study,  including  data-storage,  matrix- 
generator,  and  report-generator  routines.   (Baker) 

1510  T     Theoretical  and  Applied  Mechanics.   Thru  Flow  Studies  in 
Flexible  Vessel  Networks.  As  part  of  studies  concerning  blood  flow  in  the 
brain,  thru  flow  effects  on  pulsatile  flow  in  flexible  vessel  networks  are 
being  analytically  modelled.   Changes  in  fluid  impedance  as  a  function  of 
system  configuration,  system  loading,  and  modelled  abnormalities  are  studied 
using  hydraulic  transmission  line  theory.   Computer  facilities  also  allow 
analog  physiological  input  data  to  be  converted  to  digital  data  for  a  more 
correct  representation  of  live  systems.   (James  Wilson) 

1511  Theoretical  and  Applied  Mechanics.   Fatigue  of  Aircraft 
Metals.   The  research  connected  with  this  problem  deals  with  the  fatigue  of 
air  craft  metals.  A  numerical  simulation  of  the  stress-strain  for  particular 
metals  will  be  attempted.   Provisions  are  in  the  program  for  relaxing  mean 
stress.   (J.  Morrow) 

1512  Civil  Engineering.   Surface  Reaeration.   This  replaces 
problem  specification  70070  •   (Holley) 

1513  Materials  Research  Laboratory.   Solution  of  Boltzmann  Equation 
for  a  Fermi  System.   The  Landau-Bolt zmann  equation  for  a  system  of  neutral 
fermions  at  low  temperature  is  reduced  to  a  simple  integral  equation.   The 
equation  can  be  solved  by  a  computer  and  the  solution  used  to  calculate  the 
thermal  conductivity  and  spin  diffusion  coefficient  of  the  system.   (Dyks) 

1515  Agricultural  Economics.   Intertemporal  Analysis  of  Production 

Response,  Price  Structure,  and  Markets  for  Principal  Illinois  Agricultural 
Commodities.   Transfer  time  from  problem  specification  76OO9  on  the  709^+  "to 
the  36O.   (R.  T.  Vandenborre) 
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15 16  Agronomy.  Agronomy  Statistical  Laboratory  Library.   To  load 
and  maintain  the  most  frequently  used  portion  of  the  Agronomy  Statistical 
Laboratory  library  of  programs  on  the  231^  disk  (UIDCS6)  until  such  time  as 
a  2311  disk  pack  currently  on  order  is  received.   (Carmer) 

1517  Veterinary  Physiology  and  Pharmacology.  Radionuclide  Analysis 
in  Feedstuff s.  The  radionuclide  content  of  animal  feedstuffs  is  measured 
using  a  Nal  crystal  detector  linked  to  a  U00- channel  pulse-height  analyzer. 
The  analyzer  information  is  punched  on  IBM  cards  via  punched  paper  tape.  A 
mixture  of  k   to  6  radionuclides  occurs  in  animal  feedstuffs.  Known  quantities 
of  the  individual  radionuclides  are  counted  in  the  same  counting  geometry  as 
the  feedstuff  to  produce  library  spectra.  A  least  squares  fit  is  then  generated 
between  the  library  spectra  and  the  unknown  feedstuff  spectrum  to  determine 

the  fraction  of  each  library  radionuclide  present  in  tie  uknown.   (A.  R.  Twardock) 

1518  Civil  Engineering.   Oblique  Incidence  of  Plane  Stress  Wave  on 
Lined  Circular  Cavity.   The  stresses  in  the  vicinity  of  a  cyclindrical  cavity  in 
an  infinite,  isotropic,  elastic,  homogeneous  medium  with  a  thick  elastic  liner 
due  to  a  plane  stress  wave  of  dilation  traveling  in  a  direction  oblique  to  the 
axis  of  the  cylinder  are  computed.   The  solution  is  found  by  solving  sets  of 
coupled  integral  equations  of  the  Volterra  type.   (James  J.  Johnson) 

1519  Electrical  Engineering.   Ozone  Variation  in  D  Region.  The 
ionospheric  variation  of  ozone  and  atomic  oxygen  during  a  solar  eclipse  is 
being  studied  by  solving  the  photochemical  continuity  equations  simultaneously 
for  both  species.   (David  Stowe) 

1520  T     Civil  Engineering.   Generalized  Discrete  Model  for  Plane 
Problems  of  Solid  Media.   Program  computes  stresses,  strains,  and  displacements 
at  discrete  points  in  an  elastic  perfectly-plastic  solid  media.  Numerical 
procedure  includes  establishing  the  displacement  equations  of  equilibrium  at 
discrete  points  and  solving  these  equations  by  Gaussian  elimination  procedures. 
The  development  of  plastic  flow  in  notched  bars  is  to  be  studied. 

(John  C.  Galloway) 
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1521  T     Materials  Research  Laboratory.   Transport  Coefficients  Near  the 
Critical  Point.   It  is  intended  to  calculate  transport  coefficients  near  the 
critical  point  of  a  two-dimensional  Ising  model  by  using  a  Monte  Carlo  method. 
(A.  Sadiq) 

1522  T     Civil  Engineering.  Mathematical  Programming  in  Plastic  Structures 
A  program  is  to  be  written  for  the  analysis  and  design  of  rigid-plastic  struc- 
tures.  (Stress  interaction  is  included.)   The  program  will  be  written  in  POST, 
FORTRAN  IV  and  MPS.   The  first  part  consists  of  a  regular  force  method  procedure 
and  the  second  consists  of  an  optimization  process  for  the  calculation  of  the 
critical  load  or  minimum  weight  of  the  structure.   (A.  Gonzalez) 

1523  Physics.   Electron  Scattering  Charge  Densities.   The  phenomeno- 
logical  analysis  of  electron-nucleus  scattering  will  be  carried  out.  Also 
muonic  x-ray  data  will  be  studied  to  extract  information  about  charge  densities. 
(D.  G.  Ravenhall) 

152^     T     Physics.   Solutions  of  Bethe-Salpeter  Equation.   Bound  states 

and  scattering  amplitudes  are  to  be  calculated  using  the  Bethe-Salpeter  equation. 

(L.  R.  Mather) 

1525  T     Chemistry  and  Chemical  Engineering.   Study  of  Unimolecular 
Decomposition  Reactions.   The  study  of  unimolecular  decomposition  reactions 
by  the  numerical  integration  of  the  exact  and  approximate  equations  of  motion. 
(R.  A.  Marcus) 

1526  Agricultural  Economics.   Marketing  and  Production  Adjustments 
to  Technological  Changes  in  the  Grain  Industry.   This  project  will  assess 

the  changes  occurring  in  the  grain  industry  due  to  rapid  increase  in  harvesting 
shelled  corn  at  high  moisture  levels  and  to  predict  the  effects  of  these  and 
other  technological  changes  occurring  in  the  grain  industry.   (Scott) 
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1527  Marketing.  Advertising  Affect ivity  and  Effectiveness.  An 

investigation  of  the  relationship  between  the  emotional  tone  of  advertising 
(print,  radio  and  television)  and  its  subsequent  memorability.  Effectiveness 
being  measured  by  recall,  attitudinal  measures. and  indicated  action  tendency 
responses.   (Terry  G.  Vavra) 

1529  Theoretical  and  Applied  Mechanics.  The  Deflection  of  Plates 
Via  Conformal  Mapping.   Conformal  maps  of  the  interior  of  a  certain  class  of 
closed  curves  onto  the  interior  of  a  unit  circle,  are  constructed  and  are 
used,  to  solve  for  the  deflections  of  clamped  plates.   (T.  Moriarty) 

1530  Chemistry  and  Chemical  Engineering.   Calculation  of  Tunneling 
Effects.  Find  the  reaction  coordinate  in  potential  energy  contour,  then 
calculate  the  tunneling  effect.   (R.  A.  Marcus) 

1531  T     Aeronautical  and  Astronautical  Engineering.  Kinetic  Approach 
to  Hypersonic  Rarefied  Gas  Flow  Problems.  A  program  has  been  written  which 
computes  the  heat  transfer  and  surface  forces  acting  on  a  spherically  shaped 
body  flying  at  hypersonic  speeds  in  a  highly  rarefied  gas.  The  parameters 

are  the  Knudsen  number,  the  surface  temperature,  the  free  stream  flow  velocity, 
and  the  gas  constant.  The  time  requested  here  will  be  used  to  run  this 
program  for  various  values  of  the  parameters.   (Bernard  Sindermann) 

1532  State  Water  Survey.   Cloud  Droplet  Behavior  Study.   This 
project  is  primarily  concerned  with  a  theoretical  determination  of  the 
scattered  light  by  two  spherical  cloud  droplets  when  they  are  illuminated 
by  a  collimated  beam  on  a  point  source  of  light.   The  purpose  of  the 
project  is  to  study  the  behavior  of  cloud  droplets  in  very  close  proximity 
by  studying  the  scattered  light  variations.   (Daniel  Stigliani) 
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1533  Bureau  of  Community  Planning.  Metropolitan  Models  Sequence. 

This  replaces  problem  specification  7N013.   (Willard  Hansen) 

153^  Chemistry  and  Chemical  Engineering.  Polymer  Statistics. 

This  project  deals  with  generation  of  polymer  configurations  on  lattices 
by  complete  enumeration  and  Monte  Carlo  techniques.   One  application  is  to 
the  evaluation  of  hydrodynamic  properties  of  polymers,  taking  into  account 
excluded  volume  effects  as  well  as  internal  rotation  hindrance  potentials. 
Another  is  to  the  excluded  volume  and  relaxation  behavior  of  cyclic  polymers, 
(V.  Bloomfield) 

1535  Chemistry  and  Chemical  Engineering.   Kinetic  Isotope  Effect 
Calculations.  This  problem  involves  calculation  of  theoretical  kinetic 
isotope  effects  by  means  of  Wilson's  FG  matrix  technique.   The  purpose  is  to 
obtain  a  reasonable  reaction  coordinate  which  will  explain  experimental  data 
for  dicarboxylic  acids  and  related  compounds.   (Yankwich) 

1536  Zoology.  Exact  Testing  of  Large  Contingency  Tables.  The 
Fisher  exact  test  of  2  x  2  contingency  tables  is  an  important  statistical 
procedure,  but  for  larger  tables  the  chi-square  statistic  has  generally 
been  used.  This  project  proposes  to  (l)  develop  a  practical  computer 
method  of  obtaining  exact  probabilities  for  tables  larger  than  2x2,  and 
to  (2)  use  this  program  to  assess  the  robustness  of  the  chi-square  test 
for  various  sizes  of  contingency  tables.   (A.  W.  Ghent) 

1537  Civil  Engineering.   Optimization  of  Multistoried  Structures. 
The  problem  involves  the  optimization  of  structures  for  minimum  cost  . 
Linear  as  well  as  non-linear  programming  techniques  will  be  used. 

(R.  N.  Wright) 
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1538  Civil  Engineering.   Dynamic  Stresses  in  Highway  Bridges. 

Dynamic  stresses  produced  by  actual  vehicles  moving  over  highway  bridges 
are  being  investigated  by  means  of  field  tests.  The  investigation  utilizes 
the  results  gained  from  previous  analytical  studies  to  plan  a  program  of 
field  tests  to  interpret  the  results  obtained,  and  to  correlate  those 
results  with  predictions  based  on  theoretical  analysis.   Information  of 
the  deterministic  effect  of  controlled  vehicle  loadings  as  well  as  on  the 
statistical  nature  of  the  effect  of  traffic  loadings  is  sought.   (W.  H.  Walker) 

15^0  Electrical  Engineering.  Heat  Transfer  in  Electric  Fields.   If 

an  electric  field  is  applied  to  a  dielectric  liquid  with  a  temperature 
gradient,  an  increase  in  heat  transfer  is  observed.   The  increased  heat  flow 
is  due  to  an  instability  caused  by  the  electrical  forces.   Numerical  methods 
will  be  used  to  predict  the  threshold  for  this  instability.   (Robert  Turnbull) 

15^-1  State  Geological  Survey.   Illinois  Map  Projections.  The 

Illinois  base  map  projection  system  at  the  Illinois  State  Geological  Survey 
will  present  geologic  information  in  graphic  form.  The  system  uses  a 
Lambert  Conformal  Conic  Projection  (standard  parallels  33  and  U5  )  and  the 
x-y  coordinate  unit  interval  is  measured  in  feet.   The  data  bank  includes 
section  corner  coordinates  of  all  civil  townships  in  Illinois  and  county  or 
state  boundaries.   The  stored  coordinates  are  developed  by  digitizing  7*5- 
minute  and  15-minute  topographic  maps  and  by  converting  these  machine  digits 
to  the  Lambert  Conformal  Conic  Projection.  This  data  bank  is  used  for 
drawing  base  maps  and  for  the  calculation  of  coordinate  positions  from 
legally  described  locations.   ( DuMontelle) 

15^-2     T     Civil  Engineering.  Numerical  Solution  of  Elasticity  Problems 
with  Singularities  or  High  Stress  Raisers.   Stress  and  displacement  fields 
are  to  be  determined  for  two  dimensional  elastic  bodies  with  sharp  notches. 
The  method  of  integral  equations  will  be  used  to  generate  a  system  of 
simultaneous  linear  algebraic  equations  which  when  solved  yield  the  stresses 
and  displacements  at  any  point  in  the  body.   The  stresses  and  displacements 
in  the  region  of  a  sharp  notch  are  of  particular  interest.   (Martin  Barone) 
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15^-3  Mining,  Metallurgy,  and  Petroleum  Engineering.   Statistical 

Models  of  Porous  Media.  Bifurcation  graphs  (arborescences)  are  used  to 
construct  statistical  models  of  porous  media.   Each  graph  is  represented  by 
a  sequence  of  l's  and  O's  where  l's  represent  the  junctions  and  O's  represent 
the  free  vertices  of  the  graph.  A  Monte  Carlo  technique  is  used  so  these  l's 
and  0 ' s  have  to  be  randomly  generated  by  a  random  number  generator  for  each 
graph.   (A.  E.  Scheidegger) 

15UU  Agricultural  Engineering.   Farm  Machinery  Selection.   The 

problem  is  one  of  finding  the  least  cost  equipment  system  for  given  farm 
inputs.  Data  cards  are  prepared  for  each  farm  instance  and  fed  into  the 
computer  with  a  FORTRAN  program  developed  at  the  University  of  Illinois. 
Power  levels,  tillage  practices,  row  spacings,  harvesting  systems  and  other 
farm  practices  are  to  be  evaluated  and  fundamental  relationships  developed. 
The  computation  involves  the  solution  of  many  algebraic  equations  and  an 
iterative  computation  for  the  optimum  system.   (D.  R.  Hunt) 

15^6  Agricultural  Economics.  Adjustments  in  the  Grain  Industry. 

Problems  of  location,  size,  and  economies  of  scale  will  be  solved  to  assist 
producers  and  marketing  firms  to  make  adjustments  in  the  grain  industry. 
This  number  will  be  used  for  the  research  of  several  graduate  students  as 
well  as  faculty.   (L.  D.  Hill) 

15^7     T     Electrical  Engineering.   Scattering  by  Two  Spheres.   The 
problem  involves  calculation  of  the  incident  and  scattered  electromagnetic 
fields  from  two  spheres  of  arbitrary  size  and  orientation.   (J.  H.  Bruning) 

15^8     T     Agronomy.  Analysis  of  Agronomic  Thesis  Research  Data. 
FORTRAN  IV  programs  developed  in  the  Agronomy  Statistical  Laboratory  will 
be  used  to  perform  statistical  analyses  on  thesis  research  data  of  various 
types  presented  to  the  laboratory  by  graduate  students  of  the  Agronomy 
Department .   ( Carmer) 

1550  Survey  Research  Laboratory.   Data  Repository  Program 

Development.   Development  of  information  management  and  retrieval  programs. 
( James  Przybylski) 
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1551  Survey  Research  Laboratory.   Data  Repository  Program 
Development.   Development  of  information  management  and  retrieval  programs. 
(William  Klecka) 

1552  T     Agricultural  Engineering.  Weather  Data  Analysis.  The  use  of 
hourly  observations  of  weather  to  predict  the  temperature  distribution  and 
amount  of  drying  in  all  layers  of  shelled  corn  stored  in  assumed  depth  and 
assumed  air  flow.  Data  to  be  transferred  from  556  BPI,  7  channel  tape,  to 
1600  BPI,  9  channel  tape.   (Bloome) 

1553  Engineering  Administration.   Student  Evaluation  of  Instruction. 
Provision  of  computer  tabulating  and  averaging  of  student  responses  on 
instructor  evaluation  forms  used  throughout  the  College  of  Engineering. 
Program  is  sponsored  by  the  Teaching  Improvement  Committee,  T.  C.  Hartley, 
Chairman.   (T.  Hartley) 

155^-     T     Civil  Engineering.   Finite  Element  Analysis  of  Multi- Story 
Infilled  Frames.  An  analysis  of  reinforced  concrete  multi-story  infilled 
building  frames  under  lateral  static  loading  is  to  be  formulated  using  the 
finite  element  technique.  A  system  of  linear  simultaneous  equations  will 
be  generated  and  solved  by  a  numerical  procedure  such  as  Gauss  Elimination. 
(A.  E.  Fiorato) 

1555  Agricultural  Engineering.  Mixing  Coefficients  of  Farm 
Materials.   Determination  of  mixing  coefficients  by  Chi-square  analysis 
to  be  accomplished  for  stirring  of  wet  and  dry  wheat  in  a  model  bin. 
Various  stirring  auger  and  auger  travel  speeds  will  be  investigated.   The 
computer  program  will  calculate  coefficients  for  various  mixing  efficiencies. 
(Glenn  E.  Hall) 

1556  Survey  Research  Laboratory.   Field  Cost  Accounting  Runs. 
Weekly  accounting  program  runs.   (M.  F.  Uchida) 
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1557  T     Physics.   High  Energy  Multiple  Scattering.  We  are  attempting 
to  construct  and  analyze  the  scattering  of  high  energy  (GeV  Range)  elementary 
particles  with  nuclei  in  terms  of  multiple  scatterings  with  the  individual 
nucleons  present.  We  hope  to  improve  upon  existing  models  and  develop  models 
especially  applicable  to  high  energies.   (R.  H.  Landau) 

1558  T     Civil  Engineering.   Mechanics  of  Raindrops  Striking  a  Water 
Layer.   To  analytically  study  the  mechanics  of  raindrops  after  they  strike 
the  surface  of  a  stagnant  water  layer.   Specially,  the  relationship  between 
the  velocity  and  pressure  field  in  the  vicinity  of  a  water  drop  impact  point, 
the  drop  impact  velocity,  drop  shape,  and  water  layer  depth  is  to  be 
determined.   (Raymond  C.  T.  Wang) 

1559  Psychology.   Propositional  Control.   This  project  analyzes 
interrelationships  among  experimental  conditions  and  human  subjects'  reports 
of  their  hypotheses  during  learning  and  concept  formation.  Use  of  the 
computer  permits  analysis  of  variance  in  numerous  report  measures  with 
experimental  conditions  as  independent  variables.   Correlation  matrices 
within  and  over  experimental  conditions  are  also  obtained.   (D.  E.  Dulany) 

1560  Spanish.   Printout  of  Foreign  Language  Textual  Material. 

A  special  IBM  ihlG   print-train  has  been  designed  for  printout  of  material 
in  various  foreign  languages  using  the  Roman  alphabet,  in  particular 
Spanish,  Italian,  Portuguese,  and  French.   The  use  of  this  train  will 
provide  computer  output  with  proper  diacritics  suitable  for  multilith  or 
photo-offset.   A  first  use  of  this  equipment  will  be  a  concordance  printout 
in  Spanish  of  the  poetry  of  Xavier  Villaurrutia,  contemporary  Mexican  poet. 
(Merlin  H.  Forster) 

1561  T     Nuclear  Engineering.  Neutron  Pulse  Propagation.  The  time 
requested  is  to  be  used  for  the  theoretical  analysis  of  the  phenomenon  of 
the  propagation  of  a  pulse  of  neutrons  in  an  assembly.  Also  for  the 
analysis  of  data  (exptl) .   (G.  H.  Miley) 
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1562  T     Civil  Engineering.  A  Systems  Analysis  of  Local  Rural  Road 
Administrative  Units  in  Illinois.   The  tHesis  is  concerned  with  an  operational 
and  economic  analysis  of  the  township  and  district  road  system  in  the 

State  of  Illinois.  The  research  includes  a  descriptive  statistical  analysis 
of  the  system  and  the  development  and  evaluation  of  proposed  operating 
procedures.   (M.  Herrin) 

1563  Civil  Engineering.  Lumped-Parameter  Model  Study.  Numerical 
analysis  of  mechanics  problems  using  lumped-parameter  models  has  been  under 
study  in  the  Civil  Engineering  Department  in  recent  years.  The  models  used 
thus  far  for  simulating  continuous  media  have  .been  formulated  in  orthogonal 
coordinates.  Currently  an  attempt  is  being  made  to  further  expand  the  use 
of  the  model  by  generating  the  basic  formulas  in  non- orthogonal  coordinates. 
The  computer  time  requested  is  to  be  used  for  solution  of  sample  problems 

in  connection  with  this  study.   (M.  Ali-Akbarian) 

156^  Electrical  Engineering.   Ionogram  Reduction.  Routine 

ionospheric  observations  using  vertical  incidence  sounders  provide  virtual 
height  as  a  function  wave  frequency.   The  virtual  height  is  the  product  of 
one  way  travel  time  of  the  pulsed  radiofrequency  waves  multiplied  by  the 
velocity  of  light  in  free  space  and  it  is  larger  than  the  true  height  at 
which  the  pulse  is  reflected.  The  first  step  in  the  application  of  this 
information  to  radio  propagation  problems  is  the  reduction  of  these  records 
or  ionograms  to  actual  ionospheric  electron  density  versus  true  height 
profiles.   This  program  accomplishes  this  purpose.   (A.  D.  Bailey) 

1566  T     Civil  Engineering.   Bolted  Connections  -  Prying  Action.. 
Analysis  of  bolted  tee-connections  loaded  in  tension;  finite  element  analysis  of 
stresses  and  displacements  around  the  bolts.   (Nair) 

1567  T     Zoology.   Statistical  Analysis  of  Snowy  Owl  Energy  Budget. 
Using  FORTRAN  IV  programs  which  are  available,  thesis  data  collected  on  the 
energy  expended  by  snowy  owls  will  be  analyzed.   (James  Gessaman) 
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1569  T     Zoology.  Population  Dynamics  of  Stream  Organisms.   Various 
physical  and  chemical  parameters  have  been  monitored  in  the  Salt  Fork  River 
for  the  past  year.   Simultaneous  measurements  of  the  biota  were  also  taken. 
These  data  will  be  examined  to  determine  the  existence  of  any  correlations 
between  the  biotic  and  abiotic  components  of  the  environment  and  within  the 
biotic  component  itself.   It  will  also  be  necessary  to  convert  the  biological 
measurements  to  a  common  set  of  units  (number,  weight  and  caloric  value  per 
unit  area) .   The  large  amount  of  data  to  be  converted  and  tested  precludes 
manual  calculation.   (W.  U.  Brigham) 

1570  General  Engineering.   Optimum  Design  of  Compound  Cylinders. 
The  problem  is  to  find  the  most  economic  design  for  a  compound  cylinder 
which  has  an  inner  cylinder  and  a  jacket  made  of  different  materials,  given 
the  material  properties  and  any  restrictions  on  the  dimensions  of  the 
compound  cylinder.   (Gerald  Pine) 

1571  State  Water  Survey.  Hydrometeorlogical  Studies  of 
Precipitation.  The  purpose  of  this  research  project  is  to  perform  detailed 
and  extensive  analyses  of  rainfall  data  in  the  midwestern  United  States  and 
to  use  the  results  of  these  analyses  to  establish  techniques  for  the  design 
and  evaluation  of  future  weather  modification  projects,  in  which  the  basic 
purpose  is  to  modify  the  natural  distribution  of  surface  rainfall. 
(Robert  Sinclair) 

1572  Electrical  Engineering.  Electronic  Distribution  Functions 
in  Stellar  Atmospheres.   The  problem  is  to  calculate  the  effect  of 
deviations  of  the  electronic  velocity  distribution  from  its  equilibrium 
value  on  the  expected  radiation.   (Julius  H.  Cahn) 

1573  T     Theoretical  and  Applied  Mechanics.  Numerical  Methods  and 
the  Mechanics  of  Deformable  Bodies.   Numerical  methods  will  be  applied  to 
the  mechanics  of  deformable  bodies  for  the  determination  of  stresses, 
strains,  displacements,  and  buckling  loads.   (H.  J.  Eckert) 
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157^  Agricultural  Economics.   Statistical  Analysis  "by  Econometric 

Methods.  Variations  of  the  two-three  stage  least  squares  methods  to  be  tested 
for  small  samples.   (Judgegg) 

1575  State  Water  Survey.   Digital  Ground  Water  Simulation.  The 
purpose  of  this  research  project  is  to  develop  and  apply  digital  simulation 
techniques  to  hydrogeologic  systems.   (Robert  Sinclair) 

1576  T     Nuclear  Engineering.   Solution  of  a  Set  of  Multigroup  Transport 
Equations.  A  set  of  multigroup  neutron  transport  equations  is  solved  by 
assuming  an  angular  dependence  for  the  directed  flux  which  is  then  substituted 
into  the  Boltzmann  equation.  Upon  integration  of  the  Boltzmann  equation  over 
the  angular  variable ,    a  set  of  ordinary  differential  equations  for  the  spatial 
variable  is  obtained.   This  set  of  ordinary  differential  equations  is  then 
solved  by  Lie  series  techniques.   (P.  E.  Rohan) 

1577  Civil  Engineering.   Structural  Optimization.   Nonlinear 
programming  is  applied  to  the  design  of  steel  planar  frames.   It  is  desired 
to  develop  a  problem-oriented  language  to  accomplish  this.   (D.  M.  Brown) 

1578  T     Electrical  Engineering.   Control  of  Instabilities  on 
Conductive  Fluids  by  Means  of  Magnetic  Fields.   Solution  of  the  problem 
arising  from  the  consideration  of  pressure  on  the  sheet  of  metal  emersed 
between  the  poles  of  alternating  magnetic  field.   (Dusan  Zrnic) 

1579  Computer  Science.   OSL  Implementation.   This  time  will  be 
used  to  implement  a  preliminary  version  of  OSL  (Operating  System  Language) . 
OSL  is  a  high  level  language  designed  for  the  writers  of  batch  processing, 
time,  sharing,  multiprogramming,  and  multiprocessing  supervisors. 

(Peter  A.  Alsberg) 

1580  Mechanical  Engineering.  Multiphase  Flow  Problems.  Studies 
in  transient  electrophoresis  and  in  the  rotational  and  irrotational  motion 
of  a  particulate  phase  in  fluids.   (F.  Morrison) 
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1581  T     Materials  Research  Laboratory.  Magneto-CD  Calculations. 
Theoretical  calculation  of  magneto- circular  dichroism  of  first  row  transition 
metal  complexes  using  both  crystal  field  and  molecular  orbital  models. 
Analysis  of  experimental  results.   (J.  A.  Spencer) 

1582  Mechanical  Engineering.   Jet  Heat  Transfer  Study.   The 
computer  will  be  used  for  analyzing  and  correlating  jet  heat  transfer  data. 
(Pedersen) 

1583  T     Political  Science.   Data  Analysis  Programming.   Program  to 
analyze  normal  vote  within  population  will  be  designed.   (L.  V.  Grant) 

158U     T     Nuclear  Engineering.   Multigroup,  Spatially- Dependent  Studies 
of  Mild  Excursions  in  Large  Fast  Reactors.  A  solution  to  the  Boltzmann 
equation  for  neutron  transport  in  a  nuclear  reactor  is  sought  in  the  multi- 
group  diffusion  approximation.   In  the  analysis  of  mild  excursions  from 
steady-state,  the  governing  partial  differential  equations  thus  obtained 
are  solved  in  a  perturbation  approximation.  The  unknown  functions,  the 
scalar  fluxes  for  each  energy  group,  are  expanded  in  a  model  series  with 
known  space  modes  and  unknown  time  dependent  coefficients.  The  resulting 
set  of  coupled  ordinary  differential  equations  are  solved  with  the  aid  of 
the  computer  by  a  convenient  numerical  method  known  to  give  acceptable 
results.   (R.  A.  Axford) 

1586  Civil  Engineering.   Dynamic  Response  of  Plastic  Radomes. 
Same  as  problem  specification  70085 •   (T.  0.  Blackburn) 

1587  Institute  of  Labor  and  Industrial  Relations.   Occupational 
Mobility  in  Tokyo  and  Chicago.   To  transpose  data  which  currently  cannot 
be  interpreted  by  the  IBM  709U  for  use  on  the  IBM  709U.   (Joseph  Gusfield) 

1588  T     Agricultural  Engineering.   Optimizing  Hydrostatic  Trans- 
missions. The  computer  will  be  used  to  optimize  a  hydrostatic  transmission 
consisting  of  a  prime  mover,  a  variable  displacement  hydraulic  pump,  and  a 
variable  displacement  hydraulic  motor.   The  optimal  performance  criteria 
will  be  minimum  fuel  consumption  while  providing  satisfactory  dynamic 
response.  The  feasibility  of  a  control  system  to  provide  optimal  control 
will  be  studied.   (F.  G.  Kostrub) 
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1589  Graduate  College.  Financial  Aid  Survey.   Summarize  financial 
aid  to  graduate  students  by  Department.   (Anderson) 

1590  Civil  Engineering.   University  Trip  Generation.  Utilizing 
origin-destination  data  for  the  Champa ign-Urbana  area,  a  study  will  be 
conducted  of  the  trip  generation  characteristics  and  the  traffic  demand 
created  by  the  University  of  Illinois.   (R.  H.  Wortman) 

1591  T     Nuclear  Engineering.  Hydroelastic  Rod  Vibration.  Flow  induced, 
random  vibration  of  rods  is  being  studied  using  digital  data  processing 
techniques.   (Richard  Kanazawa) 

1592  T     Aeronautical  and  Astronautical  Engineering.   Supersonic  Flow 
Near  the  Intersection  of  Two  Wedges.   The  supersonic  flow  field  near  the 
intersection  of  two  wedges  has  been  investigated  and  analytical  results  are 
obtained.   The  computer  is  needed  to  get  some  numerical  results  for  a  certain 
practical  free  stream  and  wedge  configuration.   (Allen  W.  Chen) 

159^+     T     Chemistry  and  Chemical  Engineering.   Structure  of  Phosphoni- 
trilic  Compounds.  A  transfer  of  time  from  709*+  problem  specification  70035* 
(T.  Moeller) 

1595  T     Astronomy.   Stellar  Atmosphere  Models  with  Magnetic  Fields. 
It  is  proposed  to  contruct  model  stellar  atmospheres  for  A  stars  (effective 
temperature  about  10,000  K  and  mass  about  3  solar  masses)  including  the 
effects  of  large  magnetic  fields  of  poloidal,  toroidal,  and  perhaps  more 
complex  configurations.   To  make  this  problem  as  realistic  as  possible  in 
attempting  to  describe  the  peculiar  A  stars,  the  questions  of  field, 
spectrum,  and  light  variability,  abundance  anomalities,  microturbulence, 
and  asymmetries  with  respect  to  the  rotation  axis  caused  by  the  presence 

of  an  intense  magnetic  field,  will  also  need  to  be  considered.   (M.  M.  Nickas) 

1596  T     Zoology.   Tissue  Metabolism  of  House  Sparrows.   Regression 
and  correlation  analysis  of  the  metabolism  of  brain,  liver  and  muscle 
tissue  of  the  house  sparrow  over  several  temperatures  throughout  the  year. 
(Bruce  Barnett) 
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1597  Accountancy.  De]>artmental  Research  -  Simulation  Methodologies 
and  Accounting.  Research  to  support  the  research  endeavors  of  the  Department 
of  Accountancy  faculty.   (Richard  L.  Nolan) 

1598  T     Electrical  Engineering.  Modified  Residue  Calculus  Problem. 
Numerical  solutions  to  certain  spatially  inhomogeneous  radiation  problems 
will  be  carried  out  via  a  modified  residue  calculus  technique.   The  majority 
of  computation  time  will  be  devoted  to  numerical  integration  and  solutions  of 
simultaneous  sets  of  linear  equations.   (R.  J.  Kostelnicek) 

1601  T     Chemistry  and  Chemical  Engineering.   Non-Linear  Effect  of  Waves 
Numerical  analysis  of  wave  form.   Determination  of  numerical  value  of  various 
Fourier  harmonic  modes.   (Young  Y.  Kim) 

1602  Chemistry  and  Chemical  Engineering.   Analysis  of  Kinetic 

Data.   Fitting  kinetic  data  into  appropriate  rate  laws;  least  square  analysis. 
(G.  P.  Haight) 

1603  Dairy  Science.   Dairy  Cattle  Management  Statistics.   Statis- 
tical analysis  of  dairy  cattle  feed  intake,  milk  production,  and  body  weight 
changes  when  subjected  to  different   feeding  and  management  regimes.   ( Spahr) 

I60U     T     Home  Economics.   Study  of  Young  Families'  Money  Practices 
and  Attitudes.  A  chi  squared  analysis  will  be  done  of  relations  between  the 
families'  attitudes  and  selected  factors,  such  as  geographic  location  and 
financial  practices.   The  computer  will  also  be  used  to  conduct  searches 
through  the  data  for  potentially  meaningful  sub-classes  within  the  sample 
space.   (Sue  A.  Greninger) 

1605     T     Civil  Engineering.   Finite  Element  Analysis  of  R.  C.  Columns. 
This  research  problem  will  form  a  part  of  the  Ph.D.  thesis  consisting  of 
the  investigation  of  the  effect  of  stress-strain  curve  of  reinforcement  on 
the  strength  of  reinforced  concrete  column  sections.   The  computer  will  be 
used  to  analyze  reinforced  concrete  columns  using  the  method  of  finite 
element  analysis  of  structures.   (A.  F.  Abbasi) 


-I85- 


1606  Mathematics.  Maxima  of  Index  of  Coordination.  Problem  I 

Maximize  the  function 


f  =  x±xh   +  x2xh   +   x^^  +  x2x5  + 


+    X_X^-  +    X,  Xs     +  X_X_,     +  Xi  X..     + 

36  46         31  41 

+  x._x0  +  x^x0   +  x._x„   +  xrx_ 

52  6  2  53  63 


subject  to 


x.   >  0  i  =  1, . . . ,& , 


E     x.    =  1. 
i=l      X 


Remark:   The  maximum  is  achieved  at  several  different  points;  I  would  like 

to  know  at  least  one  of  them. 

Problem  II.  Maximize  the  integer  valued  Boolean  function 


m 

I     Z_i   X  •  /~.X    X  .  X  .  — . 

1,3.1  12  J1  u  J2 


■4i 


m 

+  Is      X  .  _X  .  0X  .  _x 

i3  j2  i2  j3 

m 

t  Z-i  x.i  x  .  —  X.-^X  .1 
14  j2  i2  j4 
J-^J- -1- 


# 


where  the  x   (i  =  1,  ...,m,  k  =  1,2,3*4)   a^e  4.m  Boolean  variables. 
Print  out  the  maximum  and  a  set  of  values  where  the  maximum  occurs  for 
m  =  4,5,6,...;  stop  when  m  takes  more  than  2  or  3  minutes  of  computer 
time.   (Klaus  G.  V/itz) 
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1607  Civil  Engineering.  Analytical  Aerotriangulation  for  Highway 
Design.   This  problem  deals  witn  the  development  of  an  integrated  system  of 
computer  programs  to  handle  the  image  coordinate  refinement,  relative 
orientation,  strip  assembly  and  strip  adjustment  phases  of  analytical 
aerotriangulation  to  be  applied  for  use  in  highway  design  and  location. 

(G.  W.  Marks) 

1608  Chemistry  and  Chemical  Engineering.   Dynamic  Stability  of 
Transient  Systems.   The  stability  of  transient  hydrodynamic  systems  subjected 
to  inf initisimal  and  finite  amplitude  disturbances  is  being  investigated  by 
means  of  function  space  projection  techniques.   ( Sani) 

1609  Theoretical  and  Applied  Mechanics.   Thermoelastic  Analysis  of 
Axisymmetric  Solids.   Given  a  specified  axisymmetric  elastic  solid  subject 
to  given  mechanical  and  thermal  boundary  conditions,  the  program  will 
determine  the  temperature,  displacements,  and  the  state  of  stress  and  strain 
at  discrete  points  in  the  body.   (R.  A.  Brocci) 

1610  Chemistry  and  Chemical  Engineering.   Protein  Conformation. 
Experimental  data  are  collected  in  the  form  of  two  matrices.   The  elements 
of  one  are  the  photocurrent  corresponding  to  excitation  wavelength  j_  and 
emission  wavelength  i.      The  other  matrix  contains  as  elements  the 
corresponding  standard  deviations.  Matrix  manipulation  will  be  used  to 
determine  the  significant  rank  and  therefore  the  number  of  linearly 
independent  components  in  the  system.   (Gregorio  Weber) 

l6l3     T     Electrical  Engineering.   Sub-Optical  Frequency  Techniques. 
Sub-optical  resonators  with  a  grating  mirror  will  be  analyzed  by  using  a 
new  analytical  technique.   Several  data  which  are  desired  for  the  practical 
design  will  also  be  obtained.   The  numerical  techniques  involving  matrix 
inversions  and  iteration  methods  will  be  employed.   (T.  Itoh) 
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1616  Honors  Program.   Perceptual  Changes  of  Honors  Students  at  the 
University  of  Illinois.   The  purpose  is  to  investigate  the  changing  perceptions 
of  James  Scholars  toward  the  University  of  Illinois  and  the  related  implications 
these  have  for  modification  of  the  institutional  mileau.   The  primary  instru- 
ment to  be  us^d  to  measure  these  changes  of  four  entering  classes  of  James 
Scholars  (I967-I970)  will  he  the  College  Characteristics  Index  (Stern  and  Pace). 
In  addition  to  studying  the  relationship  of  this  instrument  and  mileau  factors, 
development  of  scales  particular  to  this  group  and  institution  will  also  be 
attempted.   Correlational,  item,  factor,  variant  and  covariant  analyses  are 
forseeable.   (Phillips) 

1617  T     Computer  Science.   Synthesis  of  Switching  Functions.   This 
problem  is  to  synthesize  any  switching  function  by  the  generalized  threshold 
device.   The  linear  programming  problem  is  to  be  established.   The  solution 
of  the  linear  programming  problem  will  give  the  optimal  solution  for  the 
realizing  structure.   (F.  Chen) 

1622  T     Nuclear  Engineering.   Structure  Shielding  from  Fallout  Gamma 
Radiation.   Development  of  computer  programs  to  study  alternatives  to  the 
engineering  method  currently  being  used  in  fallout  shielding  technology. 
The  computer  programs  will  involve  the  use  of  semi-empirical  techniques  as 
well  as  Monte  Carlo  and  the  method  of  moments.   Moment  methods  will  also  be 
used  to  calculate  the  adjoint  gamma  ray  flux.   (E.  E.  Morris) 

1623  Electrical  Engineering.   Solution  of  a  Class  of  Boundary 
Value  Problems.   Certain  electromagnetic  boundary  value  problems  will  be 
solved  by  recently  developed  analytical  methods.  Mathematical  methods 
to  be  used  to  solve  the  equations  thus  obtained  may  include  matrix 
inversion  and  iterative  procedures.   (Erlind  Royer) 

I627     T     Physics.   Mossbauer  Scattering  Calculations.   Calculation 
of  the  gamma  ray  spectrums  due  to  electric  and  magnetic  hyperfine 
interactions  in  resonant  fluorescent  scattering  experiments  in  rare 
earths  and  heavy  transition  elements  as  a  function  of  the  internal  magnetic 
field,  electric  field  gradient,  magnetic  moments,  quadrupole  moments,  and 
the  solid  angles  subtended  by  the  scatterer  and  detector.   (Groves) 
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1629  Astronomy.   Reduce  NRAO  Magnetic  Tapes.   This  program  is  to  do 
preliminary  processing  of  data  obtained  with  the  300  foot  radio  telescope  at 
the  National  Radio  Astronomy  Observatory.   It  will  find  the  coordinates  and 
flux  density  of  the  sources  by  fitting  a  least  squares  gaussian.   (John  Dickel) 

1630  Chemistry  and  Chemical  Engineering.  X-ray  Studies  on  Sulfur 
Compounds.  X-ray  diffraction  studies  will  be  carried  out  on  some  medium-sized, 
sulfur- containing  ring  systems.   The  major  aim  of  the  investigation  is  the 
determination  of  ring  conformation.   (I.  C.  Paul) 

1631  Physics.   Microtron  Design.  Accerator  beam  optics  design: 
second  order  electron-beam  optics  studies  of  a  600  MeV  racetrack  microtron 
using  Stanford's  TRANSPORT.   (David  C.  Sutton) 

1633     T     Electrical  Engineering.   Study  of  Irregularities  in  the  Ionosphere 
Under  this  project  it  is  proposed  to  try  to  correlate  data  obtained  on 
irregularities  in  the  ionosphere  with  predictions  based  upon  a  model  of  neutral 
gravity  waves  proposed  by  G.  M.  Daniels  (G.  M.  Daniels,  JGR  72,  21+19-2427  (1967)) 
In  this  project  the  computer  is  to  be  used  to  calculate  and  to  plot  electron 
content  data  for  a  column  through  the  ionosphere.   The  source  for  this  data  is 
to  be  the  Faraday  rotation  information  obtained  from  tracking  one  of  the 
Advanced  Technology  Satellites  at  the  "Moon 'Tracking  Station"  in  Danville, 
Illinois.   (D.  H.  Cowling) 

163^+     T     Agricultural  Economics.   Construction  of  Model  of  Corn  Basis 
Behavior.   "Basis"  with  respect  to  a  particular  commodity  is  the  difference 
between  the  price  of  futures  of  that  commodity  and  the  actual,  current  price 
of  the  grade  of  the  commodity  which  is  specified  for  delivery  under  the  futures 
contract.   In  effect,  basis  is  the  current  price  of  owning  the  commodity  in 
storage.   Basis  is  variable  over  time  and  geographic  location.  This  problem 
is  to  develop  economic  relationships  which  will  make  it  possible  to  predict 
the  basis  for  corn  both  over  time  and  at  different  geographic  locations. 
(D.  B.  Arnold) 
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1635  Computer  Science.   This  problem  specification  is  being  requested 
in  order  to  have  a  number  to  bill  OTP  lines  and  cards  to.   (709^  Service  Acct.) 

1636  Accountancy.  Accounting  Information  System  Simulation  Model. 
Further  development  work  on  major  problem  which  ultimately  can  be  used  to 
introduce  first-year  accounting  students  to  the  computer.   (J.  W.  Deskins) 

1638  Chemistry  and  Chemical  Engineering.   Reactive  Scattering.   The 

Lipman  Shwinger  equations  for  molecular  scattering  will  be  solved  by  the  method 
of  amplitude  densities.   (Don  Secrest) 

l6U0     T     Electrical  Engineering.   Computation  and  Interpretation  of 
Holograms.   The  problem  is  to  simulate  on  the  computer  the  production  and 
interpretation  of  holograms.   The  first  aspect  of  this  problem  will  be  to 
compute  the  hologram  produced  by  a  given  object.   The  second,  or  inverse 
problem,  will  be  to  evaluate  the  form  of  the  object  or  to  estimate  the 
currents  flowing  over  it,  form  the  knowledge  of  a  hologram.   The  mathematical 
method  will  feature  a  new  algorithm  for  taking  the  Fourier  Transform.   This 
algorithm  can  reduce  the  number  of  complex  operations  (i.e.,  one  complex 
operation  =  an  addition  and  a  multiplication),  needed  to  Fourier  transform  a 
vector  X  ,  (k  =  0,  1,  ...,  N  -  l)  from  r  to  N  log  N.   (P.  L.  Ransom) 

16U2  Materials  Research  Laboratory.   Properties  of  Recombination 

Centers  in  Semiconductors.   The  research  problems  covered  under  this  contract 
involve  the  investigation  of  the  electronic  properties  of  defect  centers  in 
semiconductors  and  junctions.   The  following  problems  are  currently  studied: 

(1)  Effect  of  deep  impurity  centers  on  the  characteristics  of  p-n  junctions, 

(2)  generation-recombination  noise  from  impurity  centers  in  junction-  and- 
insulated-gate  field-effect-transistors,  (3)  the  determination  of  the 
electronic  properties  of  gold  centers  in  silicon  from  the  metal-oxide- 
semiconductor  impedance  measurements,  {h)    optical  measurements  of  the 
cross  sections  of  capture  of  electrons  and  holes  by  impurity  centers, 

(5)  solid  solubility  of  impurities  in  extrinsic  and  degenerate  semiconductors 
and  (6)  effect  of  impurity  centers  and  surface  states  on  the  energy  band  of 
surface  barriers.   These  problems  require  considerable  amount  of  numerical 
calculation  of  both  the  theoretical  analysis  and  the  experimental  measurements. 
The  methods  involved  in  these  mathematical  calculations  include  the  simple 
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algebraic  operations,  the  numerical  integration  of  closed  integrals,  and 
the  numerical  solutions  of  differential  and  integral  equations.   Special 
functions  subroutines  will  be  employed  to  an  appreciable  extent.   The 
input  data  are  obtained  either  from  the  theoretical  considerations  of  the 
problem  on  hand  or  the  experimental  measurements  obtained  in  the  laboratory, 
The  theoretical  computer  results  will  be  used  to  guide  the  experiments  and 
the  calculated  experimental  data  from  the  computer  will  be  compared  with 
the  theoretical  calculations.   (C.  T.  Sah) 

16^3  Electrical  Engineering.   Semiconductor  Physics  and  Devices. 

Theoretical  calculations  are  made  on  the  quantum  mechanical  properties  of 
semiconductors,  such  as  energy  bands,  carrier  scattering  probabilities, 
energy  states  of  localized  defect  states,  electron  and  hole  capture 
probabilities  at  the  localized  states  and  others,  and  on  the  phenomeno- 
logical  and  electrical  characteristics  of  semiconductor  devices  such  as 
the  static  and  dynamic  characteristics  at  low  and  high  frequencies  of  p-n 
junctions,  junction  transistors,  field  effect  transistors,  optical  devices 
and  so  on.   (C.  T.  Sah) 

161+1+  Electrical  Engineering.   Interface  and  Bulk  Phenomena  in 

Solid  State  Physics.   Electronic  properties  of  the  insulator- semiconductor 
interface  and  the  bulk  in  semiconductor  materials  are  investigated  under 
this  contract  grant  which  include  detailed  studies  of  the  orientation 
effect  of  the  semiconductor  substrate  on  the  interface  state  concentration 
and  energy  level,  the  fixed  oxide  charge  density,  the  interface  l/f  low 
frequency  noise  and  surface  scattering  of  electrons  and  holes.   These 
problems  require  considerable  amount  of  numerical  calculation  of  both  the 
theoretical  analysis  and  of  the  experimental  measurements.   The  methods 
involved  in  the  mathematical  calculations  include  the  simple  algebraic 
operations,  numerical  integrations  of  closed  integrals  and  solutions  of 
differential  and  integral  equations.   The  input  data  are  obtained  either 
from  theoretical  considerations  of  the  problem  on  hand  or  from  the 
experimental  measurements  obtained  in  the  laboratory.   The  theoretical 
computer  results  will  be  used  to  guide  experiments  and  the  calculated 
experimental  data  from  the  computer  results  will  be  compared  with  the 
theoretical  calculation.   (C.  T.  Sah) 
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I6U5  Mathematics.   Computer  Problems  in  Mathematics.   Development  of 

programs  to  he  used  in  a  new  course  on  computer  problems  in  mathematics. 
(Nievergelt) 

iGk'J  Industrial  Administration.  Location  of  Distribution  Centers. 

Selection  of  optimal  combinations  of  location  and  allocation  of  known  demands 
to  distribution  center.   (M.  G.  Sovereign) 

1650  Electrical  Engineering.  Antennas  in  Plasma.   Study  (l)  impedance 
and  radiation  pattern  of  a  cylindrical  antenna  in  plasma;  and  (2)  scattering  in 
plasma  media.   (S.  W.  Lee) 

1651  Chemistry  and  Chemical  Engineering.   Computer  Processing  of 
Mass  Spectra  Data.   To  normalize  data  from  the  mass  spectrometer  and  plot  a 
graph  using  CalComp  plotter  (using  India  ink) .   (K.  L.  Rinehart) 

165^     T     Mechanical  Engineering.   Diffraction  Analysis  of  Direct 
Deflection  Measurement  Experiment.   The  effect  of  an  inhomogeneous  gas  on 
the  direction  of  propagation  of  a  narrow  light  beam  is  analyzed  using  wave 
optics  (Fresnel  diffraction)  theory.   The  measured  deflection  of  the  light 
beam  is  the  input  to  a  calculation  which  yields  the  unknown  density  variation 
within  the  test  gas.   (S.  Colburn) 

1655  T  Sociology.  Impact  of  Social  Change  on  Women  in  Rural  India. 
The  purpose  of  this  study  is  to  see  the  impact  of  urban  areas  on  the  status 
of  rural  women  in  India.   (R.  K.  Dhindsa) 

1657  Chemistry  and  Chemical  Engineering.   Polypeptide  ORD. 
Theoretical  calculations  of  the  rotational  strengths  of  polypeptides  will 
be  carried  out.   (R.  W.  Woody) 

1658  T     Civil  Engineering.  Bond  of  Prestressing  Reinforcement.  The 
interrlation  of  bond  force  versus  slip  for  any  bonded  length  of  reinforcement 
shall  be  calculated  on  the  basis  of  force-slip  measurements  obtained  from 
pull-out  tests  with  bond  lengths  of  one  inch  only.   (M.  F.  Stocker) 
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10. k       Class  Problem  Specifications 

During  the  second  quarter  of  I968,  36  .  problem  specifications 
were  submitted  to  cover  all  assigned  problems  on  the  System/360  in  the 
following  courses. 

1501  Civil  Engineering  366. 

i 

1506  Sociology  ^76. 

1507  Theoretical  and  Applied  Mechanics  Ul2 . 
15  lU  Chicago  Circle  Sociology  263. 

1528  Mechanical  Engineering  306. 

L539  Political  Science  U97 . 

15^5  Computer  Science  392 . 

15^9  Aeronautical  and  Astronautical  Engineering  213 • 

1565  Sociology  1+90. 

1568  Chemistry  and  Chemical  Engineering  U36. 

1585  Geology  U76. 

1593  Aeronautical  and  Astronautical  Engineering  391* 

1599  Computer  Science  101. 

1600  Computer  Science  101. 
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1611  Nuclear  Engineering  U90. 

1612  Accountancy  29U. 

l6li+  Business  Administration  590- 

±6l5  Computer  Science  387* 

l6l8  Mechanical  Engineering  U^-3  • 

i6l9  Mechanical  Engineering  323* 

1620  Computer  Science  290. 

1621  Civil  Engineering  220. 
I62U  Civil  Engineering  ^97* 

1625  Civil  Engineering  262. 

1626  Civil  Engineering  391* 
1628  Electrical  Engineering  251. 
1632  Civil  Engineering  ^73. 
i-637  Geology  ^93- 

±039.  Business  Administration  590- 

16^1  Theoretical  and  Applied  Mechanics  311- 

16U6  Chemistry  and  Chemical  Engineering  U88 
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iGhQ  Accountancy  325. 

16^9  Accountancy  325 

1652  Computer  Science  29O. 

1653  Educational  Psychology  kkty. 
1656  Electrical  Engineering  389^ 
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11.   IBM  709^/1^01  SERVICE,  USE,  AND  DEVELOPMENT 

11.1   Log  Summaries 

Table  I  -  IBM  lUOl-II 
Summary  of  Use 
April,  1968 

Scheduled  Engineering  18:29 

Unscheduled  Engineering  50:20 

Maintenance  U:06 

709U  Preparation  U89:02 

List/Reproduce  72:58 

Code  Check  :05 

Tape  Dump  3:33 

160U  Preparation  6:U0 

ILLIAC  II  Preparation  :25 

Air  Conditioning  6:^5 

Idle  17:10 

Total  669:33 


Table  II  -  IBM  lUOl-II 
Summary  of  Machine  Errors 
April,  I968 

1^01  Main  Frame  1 

1U02  Card  Reader  Punch  .  10 

1^03  Printer  _6_ 

Total  17 
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Table   I  -   IBM  709I+ 

Summary  of  Use 

April,    1968 


Scheduled  Engineering 

Unscheduled  Engineering 

Maintenance 

Air  Conditioning 

Idle 

Miscellaneous  (Operator  training,  tape  rewind, 

system  tape  mounting,  rerun  of 

failing  problems) 

Total  Use 

Training  and  Education 
University  Administrative  Overhead  Use 
System  Modification  and  Improvement 
System  Updating 

Customer  Use 
In  System 
Relinquish 
Special  Short  Shots 

Customer  Use  Total 


20:52 
13:12 
7:20 
5:50 
1+1:56 
80:31 


1+1+ :  57 
2:51+ 

30:39 
:22 

371:^1 
1:17 

1:08 

37^:06 

Total  Use 

1+52:58 

Total  Time 

1 

622 : 39 

Table  II  -  IBM  709I+ 

Summary  of  Errors 

April,  I968 


Core  Storage 
Tape  Drive 


Total 
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Table   I  -   IBM  lUoi-II 

Summary  of  Use 

May,  1968 


Scheduled  Engineering  5:25 

Unscheduled  Engineering  l6:04 

Maintenance  5:U6 

709U  Preparation  587:59 

List/Reproduce  7^:13 

Code   Check  :20 

Tape  Dump  1:1+5 

ILLIAC   II  Preparation  :  15 

Idle  10:23 

Total  702 : 10 


Table   II   -    IBM  lUOl-II 
Summary  of  Machine  Errors 
May,    1968 


11+02   Card  Reader  Punch  8 

1^03  Printer  1 

Total  9 
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Table  I  -  IBM  709I+ 

Summary  of  Use 

May,  1968 


Scheduled  Engineering 

Unscheduled  Engineering 

Maintenance 

Air  Conditioning 

Idle 

Miscellaneous  (Operator  training,  tape  rewind, 

system  tape  mounting,  rerun  of 

failing  problems) 

Total  Use 

Training  and  Education 
University  Administrative  Overhead  Use 
System  Improvement  and  Modifications 
System  Accounting  (2800U,  28015) 
System  Updating 

Customer  Use 
In  System 
Relinquish 
Special  Short  Shots 

Customer  Use  Total 


27:52 

22:26 

k:kk 

:15 

9:01 

88:28 


72: 

2: 

16: 

11; 

ill 

:59 
:55 
:10 

:17 

396:^7 

:21 
1:07 

398: 

:15 

Total  Use 

501:1+7 

Total  Time 

1 

65U: 

33 

Table   II  -   IBM  709I+ 

Summary  of  Errors 

May,    1968 


Disk 
Printer 
Console 
Tape   Drive 


1 
2 
1 

1 


Total 
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Table  I  -  IBM  lUOl-II 

Summary  of  Use 

June,  1968 


Scheduled  Engineering  11:07 

Unscheduled  Engineering  18:59 

Maintenance  6:^5 

709U  Preparation  506:^9 

List/Reproduce  52:^0 

Tape  Dump  11:23 

160^-  Preparation  1:^-5 

ILLIAC  II  Preparation  : 30 

Idle  31:20 

Total  6iH:l8 


Table   II  -   IBM  lUOl-II 

Summary  of  Machine  Errors 

June,    1968 


1^02 . Card  Reader  Punch  6 

1^-03  Printer  1 

729V  Tape  Drives  _1_ 

Total  8 
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Table   I   -    IBM  709U 

Summary  of  Use 

June,    1968 

Scheduled  Engineering  16:20 

Unscheduled  Engineering  2:15 

Maintenance  k:k2 

Air  Conditioning  l6:2U 

Idle  23:02 

Miscellaneous  (Operator  training,  tape  rewind,                       88:01 

system  tape  mounting,  rerun  of 

failing  problems) 

Total  Use 

Training  and  Education  17:03 

University  Administrative  Overhead  Use  ^-:37 

System  Improvement  and  Modifications  l6:02 

System  Accounting  10:15 

System  Updating  :07 

Customer  Use 
In  System 
Special  Short  Shots 

Customer  Use  Total 


1+01:27 

:k2 

U02 : 09 

Total  Use 

^50:13 

Total  Time 

600 : 57 

Table  II  -  IBM  709I+ 
Summary  of  Errors 
June,  1968 

Disk  1 

Total  1 
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LIST  OF  DEPARTMENT  CODES 

If  your  department  or  office  does  not  appear  on  this  list,  please  write  its  full  name 
in  the  department  field  on  the  Problem  Specification  Form  even  though  it  will'  require  more 
than  6  characters. 


ACCY  Accountancy  HONORS 

ADMREC  Admissions  and  Records  HORT 

ADV  Advertising  ILLDMH 

AAE  Aeronautical  and  Astronautical  Eng.  INADM 

AGEC  Agricultural  Economics  IE 

AGE  Agricultural  Engineering  IREC 

AGREXT  Agricultural  Extension  ICR 

AGRON  Agronomy  IGPA 

ANS  Animal  Science  ILR 

ANTH  Anthropology  LIBS 

ARCH  Architecture  LING 

ASTR  Astronomy  MKTG 

BIOPH  Biophysics  MATRL 

BOT  Botany  MATH 

BCMPL  Bureau  of  Community  Planning  ME 

BECBSR  Bureau  of  Economic  Business  Research  MCBIO 

BEDRES  Bureau  of  Educational  Research  MMPE 

BLNRES  Bureau  of  Institutional  Research  MUSIC 

BED  Business  Education  NHS 

CZR  Center  for  Zoonoses  Research  NUCE 

CERE  Ceramic  Engineering  OAC 

CPUBS  Champaign  Public  Schools  DNW 

CHE  Chemistry  and  Chemical  Engineering  OIR 

CRC  Children's  Research  Center  PEM 

CP  City  Planning  PEW 

CE  Civil  Engineering  PHYPLA 

COMM  Communications  PHYCS 

CURLAB  Curriculum  Laboratory  FHYB 

DS  Dairy  Science  PHYX 

DCS  Department  of  Computer  Science  PHYSL 

DGS  Division  of  General  Studies  PLPA 

DUE  Division  of  University  Extension  POLS 

DOW  Division  of  Waterways  FROVST 

ECON  Economics  PSYCH 

ED  Education  REC 

EDPSY  Educational  Psychology  SHCBRC 

EDADM  Educational  Admin,  and  Supervision  SOCW 

EDTEST  Educational  Testing  SOC 

EE  Electrical  Engineering  SCONS 

ENGADM  Engineering  Administration  SPED 

ENGCST  Engineering  College  and  Station  PSDEC 

ENGH  Engineering  Honors  Program  SPCH 

ENGLSH  English  SGS 

ENTOM  Entomology  SWS 

EDC  Extension  Division  Counseling  SCS 

FIN  Finance  SRL 

FT  Food  Science  TAM 

FOR  Forestry  USGS 

GENE  General  Engineering  UNIHI 

GEOG  Geography  UCCTE 

GEOL  Geology  VMS 

GER  German  VMA 

GSBA  Graduate  School  of  Business  Admin.  VPH 

HED  Health  Education  VPP 

HLTHSV  Health  Service  VTED 

HEC  Home  Economics  WPGU 

ZOOL 


Honors  Program 
Horticulture 

Illinois  Dept.  of  Mental  Health 
Industrial  Administration 
Industrial  Engineering 
Institute  for  Researh  on  Exc.  Children 
Institute  of  Communications  Research 
Institute  of  Govt,  and  Public  Affairs' 
Institute  of  Labor  and  Ind.  Relations 
Library  Science 
Linguistics 
Marketing 

Materials  Research  Laboratory 
Mathematics 

Mechanical  Engineering 
Microbiology 

Mining,  Metallurgy,  and  Petroleum  Eng. 
Music 

Natural  History  Survey 
Nuclear  Engineering 
Office  of  Agricultural  Communication 
Office  of  the  Dean  of  Women 
Office  of  Instructional  Resources 
PE  for  Men  and  Graduate  PE 
PE  for  Women 
Physical  Plant 
Physics 

Physics  Betatron  Laboratory 
Physics  Project  X 
Physiology  and  Biophysics 
Plant  Pathology- 
Political  Science 
Provost's  Office 
Psychology 
Recreation 
Small  Homes  Council 
Social  Work 
Sociology 

Soil  Conservation  Service 
Special  Education 

Special  Education,  Decatur  Pub.  Schools 
Speech  and  Theatre 
State  Geological  Survey 
State  Water  Survey 
Student  Counseling  Service 
Survey  Research  Laboratory 
Theoretical  and  Applied  Mechanics 
U.S.  Geological  Service 
University  High  School 
Urbana-Champaign  Coun.  on  Teacher  Ed. 
Veterinary  Medical  Science 
Veterinary  Medicine  Administration 
Veterinary  Pathology  and  Hygiene 
Veterinary  Physiology  and  Pharmacology- 
Vocational  and  Technical  Education 
WPGU  Radio  Station 
Zoology 


Chicago  Circle 

CCCHE  Chemistry 

CCDME  Materials  Engineering 

CCENEN  Energy  Engineering 

CCPHCS  Physics 

CCSOC  Sociology 

CCSCS  Student  Counseling  Service 


Medical  Center 

ORME     Office  of  Research  in  Medical  Ed. 
OT       Occupational  Therapy 

111.  State  University 

ISEDAD   Department  of  Education  Administration 


11.2   Research  Problem  Specifications 

During  the  second  quarter  of  I968,  122  problem  specifications 
were  submitted  to  the  Department  for  computation  on  the  709^-   The  following 
brief  descriptions  of  these  problems  have  been  prepared  for  inclusion  in  this' 
report  by  those  submitting  them.  T  indicates  a  calculation  associated  with  a 
thesis. 

3117-8^001     Education.   Self  Perceptions  and  Motivation  in  School  Learning. 
Investigation  of  the  relationship  between  children's  perceptions  of  self  and 
their  motivational  characteristics  and  school  learning.   (Andrews) 

3118-81+OOU     Education.  Mediation  in  Children.  Unweighted  means  analysis 
of  variance  of  data  from  concept  learning  in  children  experiment.   (Wolff) 

3119-8^+008     Food  Science.   Biochemistry  and  Sporulation  of  Thermophilic 

Lit 

Anaerobes.   The  study  of  the  distribution  of  C   from  various  substrates  into 

the  metabolic  end  products  of  this  particular  organism  at  various  stages  of 
growth  and  sporulation.   (Z.  John  Ordal) 

3120-8U009     Computer  Science.  Resolution  in  Automated  Theorem  Proving. 
This  time  will  be  used  to  compare  methods  of  choosing  sets  of  support  in 
automated  theorem  proving  by  resolution.   See  (l)  Robinson,  J.  A.,  "A  Machine- 
Oriented  Logic  Based  on  the  Resolution  Principle/'  JACM,  Vol.  12  (1965), 
pp.  23-1+1;  (2)  Henschen,  L.  J,  "Some  New  Results  in  Automated  Theorem  Proving," 
(Master's  Thesis),  University  of  Illinois,  1968 .   (L.  J.  Henschen) 

3121-81+010  T  Agricultural  Economics.   International  Transaction  Flows.  A 
statistical  model  of  international  transaction  flows.   (C.  A.  Reed) 

3122-81+011  T  Psychology.   The  Concept  of  Unique  Variance  in  Three-Mode 
Factor  Analysis.   The  problem  is  to  investigate  the  properties  of  a  three- 
mode  factor  analysis  model  that  allows  for  the  estimation  of  uniqueness  in 
each  of  the  two  variable  modes.   Four  sets  of  real  data  will  be  analyzed 
using  this  model  and  their  results  compared  to  previous  results.   (Snyder) 
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3123-8U012  T  Vocational  and  Technical  Education.  The  Effects  of  Occupational 
Information  Upon  the  Aspirations  of  Pupils  Enrolled  in  Agricultural  Occupations 
Classes.  This  is  a  study  to  determine  the  profile  of  pupils  in  agricultural 
occupations  classes  with  regard  to:   (l)  present  socioeconomic  level,  (2) 
aspired  socioeconomic  level,  (3)  father's  occupation,  and  (U)  pupil's  stated 
occupational  goal.  Part  two  of  the  study  is  to  determine  the  effects  of 
occupational  information  upon  the  socioeconomic  aspirations  of  pupils  in 
agricultural  occupations  classes.   (Loyd  R.  Hughes) 

312^-8^013     Children's  Research  Center.  Motor  Learning  in  EMH  Children. 
The  learning  of  an  operative  time  estimation  task  by  an  EMH  group  and  two 
joj.ur.^  groups  matched  on  mental  and  chronological  age  under  two  conditions 
of  reinforcement  will  he  analyzed  using  analysis  of  variance  to  determine 
the  effects  of  sampling  and  reinforcement  on  one  direct  and  three  derived 
measures  of  performance.   (M.  J.  Ellis) 

3125-8^016     Mechanical  Engineering.  Numerical  Analysis  of  Turbulent 
Fluid  Mixing.  An  implicit  finite  difference  technique  is  to  be  used  to  solve 
the  combined  conservation  equations  of  a  turbulent,  constant  pressure,  non- 
homogeneous,  axi- symmetric  fluid  flow  mixing  problem  for  various  flow  field 
parameters.   (R.  F.  Hurt) 

3126-8^017  T  Physics.   Solutions  of  Bethe-Salpeter  Equation.  Bound  states 
and  scattering  amplitudes  are  to  be  calculated  using  the  Bethe-Salpeter 
equation.   (L.  R.  Mather) 

3127-8^018  T  Economics.  Emperical  Relationship  Between  Capital  Flows  and 
Interest  Rates.  The  problem  involved  is  one  of  finding  an  emperical 
relationship  between  interest  rates  and  long-term  private  international 
portfolio  capital  flows  between  the  United  States  and  various  foreign 
countries.   The  data  consist  of  long-term  government  bond  yields  for  the 
countries  and  net  long-term  private  international  portfolio  flows  between 
the  United  States  and  the  foreign  countries.  Regression  and  correlation 
analysis  will  be  the  main  mathematical  methods  used  in  obtaining  the  results. 
(Justin  Stolen) 
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3128-84019  T  Chemistry  and  Chemical  Engineering.  Extended  Hflckel  Molecular 
Orbital  Calculations.  The  purpose  of  this  problem  is  to  calculate  electron- 
proton  coupling  constants  in  a  series  of  transition  metal  complexes. 
(Roger  Cramer) 

3129-84020  T  Physical  Education  for  Men  and  Graduate  PE.   Several  statistical 
analyses  will  be  used  to  analyze  a  2x2x2  factorial  designed  experiment.  These 
analyses  include:   analysis  of  co-variance  to  test  the  differences  between  the 
eight  treatment  groups ,    a  t  test  to  test  the  significance  of  the  difference 
between  the  experimental  groups  and  a  control  group,  and  the  Doolittle  predictive 
analysis  to  predict  the  changes  the  experimental  subjects  made  between  T  and 
Tp .  Approximately  100  subjects  in  the  experimental  group  have  been  in  a  new 
college  physical  education  course  called  "Foundation  of  Physical  Activity"  and 
about  40  subjects  were  in  the  control  group.   (J.  D.  Ingold) 

3130-84021  T  Materials  Research  Laboratory.  Martensite  Crystallography. 
Complete  crystallographic  features  of  martensitic  transformations  are  calculated 
and  plotted  from  a  knowledge  only  of  the  initial  and  final  lattice  parameters 
and  the  system  of  inhomogeneous  shear.   The  algorithm  is  based  on  the  Wechsler- 
Lieberman-Read  and  Bowles-Mackenzie  matrix-vector  arithmetics.   (C.  M.  Wayman) 

3131-84022     Agricultural  Economics.  Effect  of  Industrialization  in  a 
Rural  Area.  This  project  will  assess  the  effects  of  the  introduction  of  the 
J  &  L  Steel  Plant  and  associated  industrial  development  on  a  primarily  rural 
area.   Labor  use,  land  use,  and  effects  on  businesses  and  individual  households 
will  be  assessed  and  guidelines  formulated  for  other  such  developments.   ( Scott) 

3132-84023     Psychology.   Graduate  Student  Organization  Research  Projects. 
Research  problems  conducted  by  GS0  are  of  varied  nature  so  that  no  distinctive  . 
description  can  be  given  at  this  time.  The  problem  under  current  investigation 
deals  with  student  evaluations  of  the  curriculum  within  the  psychology 
department.   (A.  C.  Curso) 


-217- 


3133-8U02U  T  Physical  Education  for  Men  and  Graduate  PE.  Prediction  of 
Maximal  Oxygen  Intake  from  Selected  Variables.  Fourteen  selected  variables 
are  to  be  analyzed  by  stepwise  multiple  regression  techniques  in  order  to 
construct  an  equation  for  the  prediction  of  maximal  oxygen  intake. 
(Gail  Mayfield) 

313U-8U025     Chemistry  and  Chemical  Engineering.  Molecular  Orbital 
Calculations.  Molecular  orbital  calculations  are  being  carried  out  on 
metal  carbonyls  in  order  to  determine  the  effects  of  geometry  and  ligands 
on  their  electronic  structure.    (T.  L.  Brown) 

3135-8U026  T  Advertising.  The  Determination  of  Salient  Factors  for  Demand 
of  Illinois  Farmers.  The  research  involves  the  use  of  multi-variate  regression 
analysis  to  determine  the  importance  of  various  demographic  characteristics, 
as  obtained  from  a  panel  of  Farmers  in  Illinois  and  Indiana,  in  the 
explanation  of  marketing  demand  of  these  farmers.   (John  D.  Leckenby) 

3136-8U028     Physical  Education  for  Men  and  Graduate  PE .  Effects  of  Stress 
and  Training  on  Physical  Fitness.  Establish  means,  s.d.,  standard  score  tables, 
correlational  matrix  and  factor  analysis  (varimax  rotation)  of  the  physical 
fitness  tests  given  in  the  sports  fitness  school  and  adult  physical  fitness 
program.   Determine  effects  of  mental  and  physical  stress  on  important 
cardiovascular  measures.   Determine  significant  differences  among  different" 
kinds  and  amounts  of  training,  primarily  through  analysis  of  covariance, 
using  the  pre-training  data  as  the  covariates.   This  time  will  be  used  for  a 
series  of  separate  projects  using  subjects  from  the  sports  fitness  and  adult 
physical  fitness  programs.   (B.  Don  Franks) 

3137-8^029  T  Physical  Education  for  Men  and  Graduate  PE.   Ordinal  Position, 
Sibling- Sex- Status  and  Related  Family  Roles  of  Females  in  Sports.   Ordinal 
position,  sibling- sex- status  and  related  family  roles  of  females  from  one 
and  two  child  family  and  who  are  presently  majoring  in  women's  physical 
education  will  be  compared  on  the  same  variables  with  females  from  one  and 
two  child  families  who  are  enrolled  in  other  education  curricula.  The 
dependent  variables  are  sports  participation  and  interests  as  well  as 
masculine-feminine  personality  inventories.   (Landers) 
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3138-8^031     Physical  Education  for  Men  and  Graduate  PE.  Response  of 
Cardiac  Phases  to  Training  and  Postural  Changes.  The  problem  concerns  the 
effect  of  training  on  the  response  of  cardiac  phases  to  postural  changes. 
In  the  intercorrelational  part  of  the  study,  the  product -moment  correlational 
technique  will  be  used  to  determine  the  correlational  matrix  using  the  initial 
test  variables.   Significant  differences  (.01  and  .05  levels)  will  be 
determined  on  the  T-2  variables  by  analysis  of  covariance  using  the  T-l 
variables  as  the  covariants.   (Leonard  T.  Dudka) 

3139-85001     Physical  Education  for  Men  and  Graduate  PE .  Prediction  of 
Serum  Cholesterol  via  Multiple  Regression.  A  statistical  prediction  of  serum 
cholesterol  will  be  attempted  via  intercorrelations  and  a  multiple  regression 
equation  resulting  therefrom.   The  data  will  also  be  factor  analyzed. 
Independent  (predictor)  variables  will  include  cardiac  time  intervals, 
anthropometric  measures  of  leanness-fatness,  pulse  wave  velocity  from  aortic 
valve  to  finger,  brachial  sphygmogram,  age,  physical  working  capacity  at  a 
heart  rate  of  170,  calories  in  breakfast,  grams  saturated  fat  in  breakfast, 
%   fat  in  breakfast,  and  blood  pressures.  Approximately  60  subjects  will  be 
used.   Statistics  used:   intercorrelational  matrix,  step-wise  multiple 
regression,  and  factor  analysis.   (Chris  A.  Milesis) 

31^0-85002     Advertising.   Social  Character  and  Demographic/Psychometric 
Relationships.  A  sample  of  over  825  Illinois  farmers  responded  to  a  mail 
questionnaire  in  which  they  completed  an  inner-other  directed  scale  as  well 
as  two  psychometric  tests  relating  to  innovation-proneness  and  adoption- 
leadership.  The  farmers'  demographic  characteristics  were  known  from 
previous  studies  with  the  same  sample.  Analyses  will  focus  on  the  inter- 
relationships of  these  variables,  using  correlation  and  regression 
techniques,  as  well  as  analyses  of  variance.   (Arnold  M.  Barban) 

31i+l-85003     Education.   Study  of  Literary  Criticism.  A  study  of  the. 
influence  of  a  college  literary  criticism  course  on  achievement  in  three 
schools  of  criticism;  new,  neo-aristotelianism,  and  archetypal  criticism. 
(Madsen) 
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31^+2-8500^+     Anthropology.  Analysis  of  Archaeological  Material  from 

Montague  Cave,  South  Africa.  Manipulation  of  dimensional  and  qualitative 

data  from  stone  tools  for  descriptive  and  analytical  purposes.   (Charles  Keller) 

3143-85005  T  Educational  Administration.   Study  of  School  Organizational 
Climate.   Study  of  the  relationship  between  the  occupational  characteristics 
of  elementary  school  principals  and  the  organizational  climate  of  their  schools. 
(J.  B.  Muhm) 

31M+-85OO6     Agricultural  Economics.   Inter-Governmental  Relationships  in 
Administration  of  Water  Resources.  An  analysis  of  inter-governmental 
relationships  among  governmental  units  administering  water  resources  in 
Illinois.   Dimensions  of  the  study  include  individual,  personnel,  financial, 
communication,  and  opinion  characteristics  of  the  relevant  governmental  units 
as  well  as  an  analysis  of  different  types  of  relationships  between  units  (i.e., 
regulation,  technical  assistance,  financial  assistance) .   (Krausz) 

31^-5-85007     Agricultural  Economics.   Inter-Governmental  Relationships  in 
Administration  of  Water  Resources.  An  analysis  of  inter-governmental 
relationships  among  governmental  units  administering  water  resources  in 
Illinois.   Dimensions  of  the  study  include  individual,  personnel,  financial, 
communication,  and  opinion  characteristics  of  the  relevant  governmental  units 
as  well  as  an  analysis  of  different  types  of  relationships  between  units  (i.e., 
regulation,  technical  assistance,  financial  assistance) .   (Krausz) 

31U6-85OO8  T  Economics.   The  Border  City  Problem  Created  by  Municipal  Sales 
Taxes.   This  project  is  an  attempt  to  determine  the  significance  of  retail 
sales  loss  created  by  a  sales  tax  differential  between  a  central  city  and  its' 
urban  ring.  Multiple  regression  techniques  will  be  used  on  data  taken  from 
the  1963  Census  of  Business. 

31^7-85010     Agricultural  Economics.  Analysis  of  Chicago  Shell  Egg  Market. 
This  is  an  analysis  of  the  Chicago  Shell  Egg  Futures  and  cash  market.   It  is 

associated  with  determining  factors  important  in  price  determinations  and  how 
they  change  over  time.   (J.  R.  Roush) 
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31^8-85011     Mining,  Metallurgy,  and  Petroleum  Engineering.   Stress 
Directions.  A  statistical  method  involving  the  calculation  of  the  eigen- 
vectors of  a  quadratic  form  is  used. to  determine  the  best  tectonic  stress 
directions.  The  initial  data  are  obtained  from  earthquake  fault  plane 
solutions.   It  is  essential  to  use  the  709^  as  we  have  already  machine- 
language  programs  for  this  purpose.   ( Scheidegger) 

31^9-85012     Materials  Research  Laboratory.   Gamma  Ray  Spectra.  Location 

of  peaks,  integration  of  peaks,  and  plotting  of  gamma  ray  spectra.   (A.  Unertl) 

3150-85013  T  Educational  Psychology.  Fifth  Grade  Student's  Perceptions  of 
the  Elementary  Counselor.  A  descriptive  study  of  how  the  elementary  child 
perceives  the  school  counselor  in  terms  of  problems  he  can  help  with,  of 
behaviors  that  he  does  that  are  helpful,  and  of  relationship  characteristics. 
(John  Wortman) 

3151-850li+  T  Psychology.  Awareness  aid  Bropositioral  Control  in  Children.   Can  there  be 
human  learning  without  awareness?  Children  are  given  a  concept  formation 
puzzle  to  solve.  After  the  puzzle,  we  inquire  to  find  out  if  the  child  has 
discovered  the  rule  for  solution.  Awareness  is  defined  as  a  child's  verbali- 
zation of  the  rule.  The  relation  between  the  child's  performance  and  his  rule 
report  is  the  basis  for  the  analysis.   (Larry  McKaughan) 

3152-85016  T  Accountancy.   Study  of  Effects  of  Divisional  Income  Data  on 
Investors'  Decisions.  2x2x2  factorial  experiment  to  test  the  effects  of 
company,  price  data,  and  degree  of  accounting  disclosure  on  common  stock 
valuations  and  earnings  estimates  of  financial  analysts.  The  design  required 
repeated  measures  on  the  company  factor.   (James  C.  Stallman) • 

3153-85017     Education.  Academic  Advising  in  the  Junior  College.  Routine 
distributions  and  correlations  of  survey  items  -  survey  sent  to.900  junior 
colleges.   (  Terry  O'Banion) 
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315^-85018     Institute  of  Government  and  Public  Affairs.  Research  in 
State  and  Local  Government.  A  study  will  be  made  between  state  and  local 
governments  and  all  their  ramifications.   (Meranto) 

3155-85019     Survey  Research  Laboratory.   Data  Repository  Data  Cleaning. 
This  computer  time  will  be  used  to  clean  data  stored  in  the  Data  Repository 
of  the  Survey  Research  Laboratory.  This  involves  recoding  data,  sorting 
data,  merging  data,  frequency  counting,  and  related  operations.   (Przybylski) 

3156-85021  T  Psychology.  Assimilation-Balance  Theory.  The  accuracy  of  a 
new  theory  of  evaluative  information  integration,  assimilation-balance  theory, 
is  being  tested  against  the  accuracy  of  several  older  theories  under  various 
judgmental  conditions.   (Howard  Marcum) 

3157-85022  T  Chemistry  and  Chemical  Engineering.  Heat  Transfer  Studies. 
The  object  of  the  computer  program  is  to  solve  for  the  velocity  and 
temperature  distributions  in  a  horizontal  pipe  with  fluid  flowing  in  the 
axial  direction.   The  pipe  has  a  constant  heat  flux.  Boundary  layer 
approximations  are  used.   (Thomas  C.  Readal) 

3158-85023  T  Accountancy.   Sociometric  Analysis  of  Internal  Control. 
A  clique  analysis  of  sociometric  data  will  be  made  to  determine  relevance 
and  applicability  of  groupings  for  internal  control  purposes.   Involved 
is  matrix  multiplication,  statistical  tests  of  significance  and  clique 
analysis.   (Robert  Jay  Swieringa) 

3159-8502U  T  Botany.   Calculation  of  Fluorescence  Lifetime  of  Algae. 
Calculation  of  fluorescence  lifetime  of  algae.   (Ted  Mar) 

3160-85025     Nuclear  Engineering.   Particle  Trajectory  and  Turbulent 
Dispersion.   Statistical  data  analysis  will  be  performed  on  both  turbulent 
fluid  flow  data  and  particle  trajectory  data  to  determine  their  interaction 
with  each  other  and  to  evaluate  the  rates  of  dispersion  of  the  particles. 
The  project  is  related  to  the  sedimentation  and  pollution  action  of  streams 
and  atmospheric  turbulence.   (B.  G.  Jones) 


3l6l-85026     Nuclear  Engineering.  Cooled  Film  Sensor.   Single  channel 

data  from  a  new  turbulence  sensing  probe  will  be  statistically  analyzed 

by  programs  which  have  been  developed  previously.  This  involves  evaluation 

of  the  first,  second,  third,  and  fourth  central  moments;  the  autocorrelation; 

the  power  spectral  density;  and  other  properties  using  these  results. 

(B.  G.  Jones) 

3162-85027     Physical  Education  for  Men  and  Graduate  PE.  Research  in  the 
Basic  Instruction  Program.   Construction  of  norms  for  use  in  the  Foundations 
of  Physical  Activity  (PEM  100)  .   (Razor) 

3163-85028  T  Chemistry  and  Chemical  Engineering.   Studies  of  the  Behavior 
of  Exothermic  Reaction  Processes.  The  steady  state  and  transient  features 
of  various  continuous- flow  exothermic  reaction  processes  will  be  investigated. 
These  will  include  lumped  and  distributed  models.   Computer  investigation  will 
focus  principally  on  system  stability  and  control.   (R.  A.  Schmitz) 

316U-85029     Education.   Career  Pattern  Analysis.  The  problem  is  concerned 
with  moving  multiple  card  decks  to  owner  tape  and  developing  formats  that  will 
permit  utilization  of  SSUPAC  programs.   Descriptive  analysis  of  census  type 
data  will  follow.   (Tomlinson) 

3165-8503O     Civil  Engineering.  Analysis  of  Pseudo-Earthquakes.   Same  as 
138U  on  the  360.   (M.  Amin) 

3166-85031     Mining,  Metallurgy,  and  Petroleum  Engineering.  Anisotropic 

Dislocation  Energies.  Anisotropic  dislocation  energy  factors  for  bcc 

systems.  Mobility  of  dislocations  S  =  it-  exp  (-2it-)  as  defined -by  Eshelby. 
(Donald  I.  Potter) 

3167-85032  T  Health  Education.   Effects  of  Low  Level  Alcohol  Concentrations. 
Analyses  of  variance,  covariance,  and  inter-correlations  on  UO  variables 
related  to  the  effects  of  a  low  level  blood  alcohol  concentration. 
(Warren  Huffman) 
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3168-85033  T  Education.  Psycholinguistic  Correlates  of  Spelling  in  EMH. 
Product  moment  correlations  will  be  used  to  analyze  the  data.  To  determine 
the  concurrent  and  predictive  association  of  psycholinguistic  and  perceptual 
motor  skills  with  spelling  achievement,  step-wise  multiple  correlation  will 
be  used.  Means  and  standard  deviations  will  be  derived  for  the  various 
subtests  administered.  Means  and  standard  deviations  for  various  subgroups 
within  the  total  sample  on  the  various  subtests  will  also  be  computed. 
(Zbinden) 

3169-8503^  T  Psychology.  Multivariate  Study  of  Interpersonal  Attraction. 
The  research  concerns  extracting  conceptual  subject  types  from  preferences 
between  various  traits  and  behaviors.  The  conceptual  types  are  extracted 
from  the  subjects  by  preferences  data  matrix  using  principal  axis  analysis. 
Relationships  between  the  subjects'  degree  of  conformity  to  the  conceptual 
types  and  personality  and  intelligence  variables,  will  be  assessed  using 
standard  correlational  techniques.   (Posavac) 

3170-85035     Health  Service.  AMA  Smoking  Study.   Study  of  socio-economic 
characteristics  of  University  of  Illinois  students  and  their  smoking  habits. 
Phase  I  was  concerned  with  I96U-65  freshman.   Phase  II,  the  current  study, 
is  concerned  with  the  same  students--as  seniors--in  1968 .   (Dorothy  Dunn) 

3171-85036     Theoretical  and  Applied  Mechanics.  Annular  Pipe  Analysis. 
Velocity  distributions  and  frictional  relations  of  turbulent  flow  in 
concentric  and  eccentric  annular  conduits  being  developed  via  application 
of  velocity  profile  functions  along  normals  to  isovels.   Cut  and  try 
procedures  used  to  find  normals.   CalComp  used  to  plot  isovels  and  normals. 
(J.  M.  Robertson) 

3172-85037  T  Psychology.   Sentence  Retention.  Analysis  of  data  from  an 
experiment  on  the  factors  affecting  the  retention  of  different  kinds  of 
sentences.   (Wearing) 


3173-85038     Microbiology.   Sedimentation  Equilibrium  of  Proteins. 

2 
Computation  of  values  for  LNJ  and  R  derived  from  micro-comparitor  ai 

of  sedimentation  equilibrium  photographic  plates.   (Sypherd) 
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317^-85039  Mechanical  Engineering.  Multiphase  Flow  Problems.  Studies 
in  transient  electrophoresis  and  in  the  rotational  and  irrotational  motion 
of  a  particulate  phase  in  fluids.   (F.  Morrison) 

3175-850Uo     Institute  of  Labor  and  Industrial  Relations.  Occupational 
Mobility  in  Tokyo  and  Chicago.   Cross-tabulations  and  measures  of  association 
and  correlation  for  survey  data  on  793  cases  of  Tokyo  data  and  an  approximate 
same  number  and  products  for  Chicago  data.   (Joseph  Gusfield) 

3176-850^1  T  Advertising.  A  Study  of  the  Educational  Backgrounds  and 
Attitudes  of  Women  in  Advertising.  Frequency  distribution  counts j  correlation 
and  regression  analyses  of  variables  on  the  educational  backgrounds  and 
attitudes  of  women  in  advertising.   (Carole  McClain) 

3177-850^2  T  Materials  Research  Laboratory.  Magneto-CD  Calculations. 
Theoretical  calculation  of  magneto- circular  dichroism  of  first  row  transition 
metal  complexes  using  both  crystal  field  and  molecular  orbital  models. 
Analysis  of  experimental  results.   (J.  A.  Spencer) 

3178-850^3  T  Psychology.   Short-Term  and  Long-Term  Memory.  Analyses  of 
variance  and  possibly  correlations  will  be  used  to  determine  if  short-term 
memory  ( STM)  and  long-term  memory  (LTM)  are  coded  on  different  dimensions, 
specifically  STM  being  coded  acoustically  and  LTM  coded  semantically. 
(Lowell  Groninger) 

3179-8 50kk  Horticulture.  Mulch  and  Plant  Growth.  To  be  used  in  the 

analysis  of  field  and  greenhouse  experimental  work.  Mainly  chemical 
herbicide  studies  on  horticultural  crops.   (Hopen) 

3l80-85045  T  Civil  Engineering.   Shear  Strength  of  Rocks.  The  project 
involves  input  data  of  horizontal  shear  force  and  vertical  potentiometer 
readings  vs.  horizontal  displacement  from  a  direct  shear  apparatus  for 
various  rock  types.  The  purpose  is  to  calculate  the  internal  angle  of 
friction  corrected  for  inclination  during  the  test,  the  vertical  displacement 
of  the  specimen,  and  the  pitch  and  roll  of  the  specimen  throughout  the  test. 
It  is  then  desired  to  plot  the  internal  angle  of  friction  vs.  horizontal 
displacement.  There  will  be  hundreds  of  specimens  tested.   (James  H.  Coulson) 
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3181-850^6     Children's  Research  Center.   Memory  in  Retarded  Children. 
Retarded' children  are  characterized  by  a  severe  deficit  in  their  learning 
ability.   One  probable  cause  of  this  deficit  is  that  they  have  a  faulty 
short-term  memory.  The  objective  of  this  research  is  to  investigate  the 
causes  of  interference  in  children's  short-term  memory  and  see  how  this 
relates  to  intelligence  and  development.   The  results  should  give  further 
scientific  information  about  development  of  procedures  and  contribute  to 
the  training  and  management  of  the  retarded.   (Keith  Scott) 

3182-850^8     Psychology.   Job  Preference.   The  objective  of  the  research 
is  to  develop  a  method  for  measuring  the  contribution  of  non-economic  vs. 
economic  aspects  of  the  job  in  accounting  for  preference  for  the  job  and 
job  behavior.   (Nealey) 

3183-850^-9     Chemistry  and  Chemical  Engineering.  Perturbation  Pair 
Functions.  The  many-electron  problem  breaks  down  into  a  set  of  two- 
electron  problems.   The  pair  functions  for  these  two-electron  problems 
are  calculated  and  also  their  contribution  to  the  energy.   (Jerry  Goodisman) 

318^-85050  T  Psychology.  Extraexperimental  Interference.   Descriptive 
statistics  will  be  obtained  and  several  analyses  of  variance  will  be  run 
as  well  as  a  multiple  correlation  and  some  two-variable  correlations.   The 
data  is  for  90  subjects  with  12  variables  and  2  digits  per  variable. 
(Mclntyre) 

3185-85051  T  Psychology.  Natural  Language  Mediation  and  Mediation 
Strength  in  Long-Term  Memory.  Matrix  manipulation,  and  inferential 
statistic  analysis  of  data  associated  with  a  study  of  mediator  strength 
in  long-term  retention.   (Thorsheim) 

3186-85052  T  Political  Science.   Dimensions  of  Political  Judgment. 
This  project  is  an  analysis  of  the  nature  and  extent  of  the  organization 
of  individual's  responses  to  political  phenomena.  We  plan  to  make  heavy 
use  of  the  various  factor  analysis  routines  available  on  the  SSUPAC  system. 
(Michael  Hooper) 
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3187-86001  T  Physical  Education  for  Men  and  Graduate  PE.  Effect  of  Training 
on  precordial  T  Wave  and  Other  Selected  Fitness  Measures.  The  problem 
investigates  the  effect  of  endurance  exercise  on  the  precordial  T  wave  of  the 
electrocardiogram  and  on  other  fitness  measures.  Analyses  will  be  made  to 
determine  the  (l)  effects  of  training,  (2)  effects  of  training  with  wheat  germ 
oil,  and  (3)  effects  of  training  with  placebos,  on  the  measures.  Analysis  of 
covariance  will  be  used  to  match  the  groups  on  the  basis  of  Tl  measures. 
Significance  will  be  at  the  .01,  .05,  and  .10  levels.   (Jerry  Mayhew) 

3188-86002  T  Institute  of  Labor  and  Industrial  Relations.   Output,  Job 
Satisfaction,  and  Pressure  for  Production.  This  study  proposes  to  examine  a 
hypothesis  which  suggests  that  the  correlation  between  output  and  job 
satisfaction  will  be  moderated  by  the  level  of  pressure  for  production. 
(Donald  M.  Chabon) 

3189-86003  T  Sociology.  Adult  Education  in  Canada.   Study  of  adult 
education  in  Canada:   the  proposed  study  is  the  first  of  its  kind  in  the 
area  of  adult  education.  The  irapartart  variables  are  socioeconomic  status, 
aspiration  level,  satisfaction,  achievement,  absenteeism,  and  drop-out. 
The  institutionalization  of  role  expectations  for  the  roles  of  adult  student, 
and  adult- student  instructor  will  also  be  explored.   (Neil  MacKinnon) 

3190-8600U  T  Physical  Education  for  Men  and  Graduate  PE.  Effects  of 
Training  and  Supplementary  Diet  on  Cardiovascular  Measures.  A  group  of  30 
middle-aged  men  were  trained  for  20  weeks  and  given  a  supplementary  diet 
during  the  last  10  weeks.  Their  basal  metabolism  electrocardiogram, 
balistocardiogram,  heartometer  and  the  Schneider  index  were  taken  before, 
after  10  weeks  and  after  20  weeks.  These  measures  will  be  compared  and 
analyzed  to  try  to  determine  the  effects  of  training  and  the  effects  of  the 
supplementary  diet  (WG0)  as  compared  with  a  group  of  men  that  did  not  train, 
and  did  not  take  any  supplementary  diet.,  (Samson) 
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3191-86005     Graduate  Student  Association.   'Overall Question 
Count  and  Frequency  Counts  of  Vade  Me cum  Questionnaire.   Overall  question 
count  and  frequency  count  of  certain  pertinent  questions  of  a  questionnaire 
sent  out  by  the  Graduate  Student  Association  to  all  graduate  students 
regarding  effectiveness  and  general  use  of  Vade (Me cum  orientation  handbook 
printed  last  summer  by  the  association,  and  general  information  regarding 
membership  in  the  association.   (Bruce  Morrison) 

3192-86006  T  Education.  Analysis  of  the  Dependent  Variables  in  Verbal 
Conditioning  Experiment.   This  research  project  is  aimed  at  studying  the 
effectiveness  of  three  independent  variables-selective  reinforcement, 
vicarious  reinforcement,  or  cognitive  restructuring  for  influencing  in  % 
PSR  (positive  self -references)  across  time  in  a  quasi-counseling  interview. 
Generalization  of  internal  treatment  effect  to  post  test  measurement 
instruments  will  also  be  analyzed.   (Rubin  Stanford) 

3193-86007  T  Materials  Research  Laboratory.  Heat  Capacity  Measurements. 
Least  squares  fitting  to  thermometer  calibration  data  and  to  heat  capacity 
data.   (Hempstead) 

319^-86008     Accountancy.  Research.  Research  to  support  the  research 
endeavors  of  the  Department  of  Accountancy  faculty.   (Nolan) 

3195-86010     Astronomy.  Eclipsing  Binary  Spectroscopy.  The  computer 
will  be  used  to  make  intensity  linearizations  of  microphotometer  tracings 
of  spectra  of  eclipsing  binary  systems.   The  CalComp  plotter  will  be  used 
to  plot  the  intensity  tracings.  Line  broadening  calculations  and  other 
calculations  related  to  the  absorption  spectra  will  also  be  made. 
(Edward  Olson) 

3196-86011  T  Chemistry  and  Chemical  Engineering.   Semi-Optimal  Fins. 
Numerical  analysis  of  heat  transfer  from  a  fin  to  a  boiling  liquid. 
Shapes  approximating  the  optimal  fin  shape  are  to  be  studied.   (  Cash) 
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3197-8601U     State  Geological  Survey.   3D,  Non-homogeneous,  Isotropic, 
Steady  State  Flow  Model  of  the  Havana  Area,  Illinois.   Solution  of  the  equation 

|_ (K  jg)  +  a  (K  |2)  +  a  (k  SS)  =  0 

dxv  dx'   dy   dy    dz   dz' 

by  finite  difference  techniques  and  the  Gauss- Seidel  iterative  method. 
(Paul  Heigold) 

3198-86015  T  Education.  Effect  of  Verbal  Hierarchies  in  Problem  Solving. 
The  research  investigates  the  effects  of  two  different  types  of  verbal 
hierarchies  on  solving  a  class  of  problems,   (j.  Guthrie) 

3199-86016  T  Chemistry  and  Chemical  Engineering.  Properties  of  Roll  Waves. 
Assuming  the  shock  conditions  and  shallow  water  assumption  calculate  the  roll 
wave  profile  by  numerically  integrating  the  momentum  equation.   (Miya  Masayoshi) 

3200-86017  T  Psychology.  Propositional  Control  of  Punishment  Effect  on 
Stuttering.  Effect  of  punishment  contingency  (noise)  on  non-fluent  behavior 
with  stutterers  and  non-stutterers;  is  effect  (expect  decrease)  under 
propositional  control  or  is  there  "learning  without  awareness."   (Larry  Crabb) 

3201-86019  T  Theoretical  and  Applied  Mechanics.   Dynamic  Characteristics  of 
Photoelastic  Materials.  The  computer  will  be  used  for  the  numerical  inte- 
gration of  acceleration  time  data  and  other  necessary  calculations  for  the 
determination  of  the  dynamic  stress- strain  curves,  the  dynamic  modulus  of 
elasticity  and  the  dynamic  fringe  constants  of  various  photoeleastic 
materials.   (M.  L.  Janssen) 

3202-86020  T  Theoretical  and  Applied  Mechanics.  Numerical  Analysis  of 
Crack  Growth  Data.  The  computer  will  be  used  to  determine  the  coefficients 
of  a  ninth  order  polynomial  representation  of  the  complience  derivative 
which  is  then  used  in  conjunction  with  deflection  vs.  time  and  deflection 
versus  load  data  to  determine  crack  growth  rate  versus  the  stress  intensity. 
(James  Ryder) 
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3203-86021  T  Psychology.   Preliminary  Test  of  A  Cognitive  Model  of  Ego 
Development.   Test  of  a  cognitive  model  of  ego  development.   Hypothesis: 
the  successive  differentiation  of  interpersonal  concepts  mediates  the 
transition  between  stages  of  ego  development.   Two  variables  of  importance: 
derree  of  differentiation  of  the  relevant  concepts,  and  cognitive  emphasis 
on  one  of  the  dichotomous  elements  of  each  relevant  concept.   Stages  of 
interest  in  the  present  study  are  the  conformist  and  conscientious  stages 
of  ego  development.   (<Joy  W.  Moore) 

3204-bb022     Sociology.   Social  Predictors  of  Deviance  Labelling.  A 
number  of  the  basic  social  parameters  of  the  social  statuses  of  institu- 
tions": Lzed  , juvenile  offenders  are  compared  for  two  samples.   One  sample 
consists  of  delinquents  and  the  other  is  drawn  from  a  menta \    hospital. 
Their  behavior  preceding  commitment  and  their  psychological  classifications 
are  more  or  less  similar.   The  problem  is  to  explore  the  extent  bo  which 
their  social  status  determines  the  contents  of  their  deviance  label  as 
leliquei  t  or  mentally  disturbed.  Multiple  discriminant  analysis  and  other 
techniques  will  be  used.   (Ralph  Blankenship) 

320!?-8o023  T   Physical  Education  for  Men  and  Graduate  PE .   Evaluation  of 
Foundations  of  Physical  Activity  Course.   Several  statistical  analyses  will 
be  used  to  analyze  a  2x2x2  factorial  designed  experiment.   These  analyses 
include:   analysis  of  covariance  to  test  the  differences  between  the  eight 
treatment  groups,  a  t  test  to  test  the  significance  of  the  difference 
between  the  experimental  groups  and  a  control  group,  and  the  Doolittle 
predictive  analysis  to  predict  the  changes  the  experimental  subjects  made 
between  T  and  TQ .  Approximately  100  subjects  in  the  experimental  group 
have  been  ir.  a  new  college  physical  education  course  called  "Foundation 
of  Physical  Activity"  and  about  kO   subjects  were  in  the  control  group. 
(J.  D.  Ingold) 

3206-8602I4  T  Electrical  Engineering.   Sub-Optical  Frequency  Techniques. 
Sub-optical  resonators  witti  a  grating  mirror  will  be  analyzed  by  using  a 
new  analytical  technique.   Several  data  which  are  desired  for  the 
practical  design  will  also  be  obtained.   The  numerical  techniques  involving 
matrix  inversions  and  iteration  methods  will  be  employed.   (T.  Jtoh) 
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3207-86025  T  Psychology.   Dissertation:   "Effects  of  Increasing  Positive 
and  Negative  Self -References  on  Anxiety  Responses."  This  is  an  investigation 
of  interview  effects  on  pre-post  "anxiety"  measures.  Male  and  female  college 
students  were  induced  to  make  positive  self-references  (in  one  group) , 
negative  self-references  (in  another  group),  and  just  self -references  (in  a 
third  group) .  Anxiety  questionnaires  and  two  phsyiological  measures  (pulse 
sweat  and  "Palmer  Sweat")  were  given  pre  and  post.  Theoretical  problem  is 
one  of  "generalization"  to  these  measures.   (Titus  Mclnnis) 

3208-86026     Education.  Analysis  of  Strong  Vocational  Interest  Blanks  for 
Men.  Analysis  and  correlations  of  strong  vocational  interest  blanks  for 
father  and  son.   (Charles  Lantay) 

3209-86027     State  Water  Survey.   Panama  Drop  Size  Studies.  Photographs 
of  raindrops  are  to  be  made  in  Panama.  The  sizes  of  the  drops  will  be 
measured  and  entered  .onto  cards.  This  specification  will  be  used  to 
tabulate  size  distributions  of  these  drops,  and  to  calculate  various 
parameters  of  the  distributions.   (A.  L.  Sims) 

3210-86029  T  Psychology.   Performance  in  the  Prisoners  Dilemma  Game  by 
Schizophrenics  and  Normals.  This  is  an  attempt  to  validate  a  publicized 
measure  of  interpersonal  trust.   It  will  investigate  two  other  possible 
measures  of  the  same  variable,  compare  certain  psychotics  with  normals  on 
these  three  measures,  and  determine  the  effects  of  three  experimental 
treatments  on  these  three  measures.   One  measure  is  a  semantic  differential 
(29  scales),  which  requires  three  factor  analyses  before  a  useful  dependent 
variable  can  be  generated.  The  design  calls  for  three  experimental  treat- 
ments and  four  groups  of  subjects.   (John  Kenny) 

3211-86030  T  Nuclear  Engineering.   Digital  Random  Data  Processing. 
Hydroelastic  rod  vibration  in  parallel  flow  is  being  investigated  by 
measuring  the  pressure  fluctuations  on  the  rod  surface  and  the  resulting 
rod  displacement  under  various  hydraulic  conditions.   The  analog  random 
data  is  to  be  digitized  on  magnetic  tape  and  processed  on  the  computer. 
(R.  Kanazawa) 
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3212-86031     Division  of  General  Studies.  A  Standarized  Test  of  Communicative 
Anxiety.   The  purpose  of  this  project  is  to  develop  a  method  of  indirectly 
assessing  communicative  anxiety,  i.e.,  fear  of  expressing  oneself.  A  test  of 
this  sort  would  be  useful  to  research  in  persuasion  and  discussion  and  could 
conceivably  be  used  to  place  students  in  public  speaking  classes  in  sections 
with  other  students  of  similar  tendencies.   (W.  T.  Page) 

3213-86032  T  Education.   Effect  of  Literature  Upon  Attitudes.  An  investi- 
gation of  the  impact  of  literature  treating  the  disadvantaged  on  the  attitudes 
of  teachers  and  students  in  disadvantaged  areas.   (Weese) 

32li+-86033  T  Electrical  Engineering.  An  Investigation  of  Doppler  Radar. 
The  thesis  is  related  to  the  measurement  of  the  modulation  of  a  microwave 
signal.   The  modulation  is  induced  by  a  vibrating  refective  surface.   It  is 
hoped  that  the  comparison  of  measured  and  theoretical  data  will  determine 
the  applicability  of  the  theoretical  model  to  the  practical  problem. 
(Lester  Lendrum) 

3215-8603^     Astronomy,  University  of  Michigan.   Data  Reduction, 
Michigan  0S0  Ion  Chamber.    Data  tapes  are  regularly  received  from 
NASA  which  contain  data  acquired  by  an  instrument  on  the  0S0-III  satellite. 
These  data  are  to  be  reduced  by  programs  requiring  three  separate  input/ 
output  passes  through  the  computer.   In  dealing  with  one  month's  data  at  a 
time,  each  pass  requires  roughly  one  hour.   The  requested  20  hours  thus  is 
for  reduction  of  7  months'  data.   (Richard  Teske) 

3216-86035  T  Accountancy.  Adaptation  and  Application  of  Semantic 
Differential  to  Accounting  Terminology.   Factor  analysis  of  bi-polar  scales 
designed  to  adapt  semantic  differential  technique  to  accounting  terminology 
and  computation  of  semantic  differential  statistics  from  data  bank  consisting 
of  responses  from  four  to  six  groups  of  subjects  using  27  concepts  with  10 
to  15  scales  for  each  concept.   (Andrew  Haried) 
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3217-86036  T  Zoology.  Geographic  Variation  in  Pseudoeurycea  Belli.   Samples 
taken  from  populations  of  Pseudoeurycea  belli  throughout  the  entire  range  of 
this  species,  will  be  compared  both  morphologically  and  on  the  basis  of  color 
pattern.  The  morphological  features  will  be  studied  using  an  analysis  of 
variance  of  regression  lines.  The  color  patterns  will  be  compared  using 
chi  square  and  frequency  analysis.   Degree  of  difference  within  and  between 
samples  will  be  determined  and  on  the  basis  of  these  determinations,  the 
populations  will  be  assigned  to  taxonomic  categories.   (Macreay  Landy) 

3218-86039     State  Water  Survey.   Sub-Synoptic  Circulations.  A  diagnostic 
study  of  sub-synoptic  local  circulations  in  the  upper  and  middle  troposphere 
is  proposed  in  order  to  improve  estimates  of  the  rate  of  diffusion  of  radio- 
active material  under  different  conditions  of  large-scale  flow.  The  first 
part  involves  the  analysis  of  the  time-dependence  of  meso-scale  patterns  of 
vertical  air  motions  near  and  away  from  jetstreams  of  different  intensity. 
The  second  part  will  consist  of  computations  of  the  rate  of  diffusion  of 
radioactive  matter  through  the  upper  and  middle  troposphere,  based  on  this 
information.   (Robert  Sinclair) 

3219-860^0  T  Nuclear  Engineering.  Lasers-II  Optical  Spectra  Models. 
Models  predicting  the  optical  spectra  excited  by  nuclear  radiation  will  be 
tested  and  compared  to  experimental  observations.  Models  for  the  slowing 
down  spectra  will  be  developed  and  tested  for  use  in  the  balance  for  excited 
states.   (Paul  E.  Thiess) 

3220-860U2  T  Psychology.  The  Effectiveness  of  Group  Psychotherapy  Based 
Upon  Learning  Principles  in  Aiding  Women  with  Weight  Reduction.  This  study 
concerns  weight  reduction  in  college  women  and  compares  three  treatment 
programs  and  a  control  group.  Groups  are  measured  twice  before  treatment, 
at  the  end  of  treatment  and  at  two  follow-up  periods.  Measures  are  body 
weight  and  a  number  of  variables  from  psychological  tests.   (J.  P.  Wollersheim) 
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3221-860^3     Health  Service.   Pathogenic  Factors  in  the  Etiology  of  Trench 
Mouth.  Examinations  will  be  made  of  the  gingival  status  and  oral  hygiene 
level  of  trench  mouth  patients.   In  addition,  the  patients  will  take  selected 
laboratory  tests  and  the  Modified  Taylor  Manifest  Anxiety  Test.  For  each 
trench  mouth  patient,  a  corresponding  non-trench  mouth  patient  or  control  will 
be  given  the  same  physical  and  psychological  examination.   The  evaluation  will 
consist  of  a  comparison  of  the  physical  and  psychological  data  of  these  two 
groups  of  patients  using  such  standard  mathematical  methods  of  statistical 
analysis  as  the  chi  square  and  t  tests.   (Robert  L.  Hass) 

3222-86oU^-  T   Chemistry  and  Chemical  Engineering.   Prediction  of  Eddy 
Diffusivity  Close  to  Wall.   The  problem  is  the  prediction  of  the  eddy 
diffusivity  for  heat  transfer  close  to  a  channel  wall  via  a  diffusion 
model.   (Larry  D.  Eckelman) 

3223-86o45     Library  Science.   The  Study  of  Librarians  and  Libraries. 
The  objectives  of  this  study  are  l)  to  describe  the  personal  and  professional 
characteristics  of  librarians,  2)  to  analyze  professional  careers  in 
librarianship  in  comparison  with  other  professional  groups,  and  3)  to  analyze 
statistical  information  on  libraries  collected  by  professional  and  government 
agencies.   The  computer  will  be  used  for  frequency  counting,  for  calculating 
bivariate  measures  of  association,  and  for  complex  multivariate  analysis, 
such  as  factor  analysis  and  multiple  regression.   (Barbara  Slanker) 

322U-860U6  T  Advertising.  The  Relation  of  Interpersonal  Orientation  to 
Advertising  Appeals .   The  study  investigates  the  relationship  between  a 
personality  variable  and  subjects'  evaluations  of  visual  stimuli.   The 
analysis  will  require  frequency  counts  and  analyses  of  variance  so  that 
this  hypothesized  relationship  can  be  tested.   (Bill  Young) 

3225-860^-7     Agronomy.  Mass  Difusion.  oThis  is  a  study  of  the  influence 
of  water  properties  on  ion  and  water  movements. through  porous  media.  An 
analytical  solution  is  sought  to  enable  predicting  fairly  accurately  the 
medium  permiability,  and  this  solution  will  be  checked  against  the 
experimental  results.   (Miller) 
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3226-860*43     Physics.  Microtron  Design.  Accelerator  beam  optics  optimization 
for  a  600  MeV  racetrack  microtron.   Studies  of  dipple  and  quadrupole  magnet 
performance  and  alignment  specifications,  phase -momentum  and  spacial  stability 
of  the  electron  beam.   (David  C.  Sutton) 

3227-86050  T  Advertising.   Optimal  Model  for  the  Use  of  Negro  Models  in 
Print  Ads.   A  study  of  the  reaction  of  elementary  school  children  to  the  use 
of  Negro  models  in  print  advertisements.   (Parente) 

3228-86051     Geology.  X-ray  Analysis .  This  replaces  problem  specification 
70060.   (Necip  Guven) 

3229-86052     Natural  History  Survey.  Metabolic  Reserves  and  Organ  Weights 
of  Pheasants.  To  determine  seasonal  changes  and  regional  differences  in  body 
weight,  and  weights  of  muscle  groups,  fat  deposits,  and  organs  of  pheasants 
in  Illinois.   (William  L.  Anderson) 

3230-86053  T  Theoretical  and  Applied  Mechanics.   Post-Buckling  of  Thin 
Annular  Plates  Under  Torsional  Loading.  The  stress  and  displacement  fields 
for  the  title  problem  are  determined  by  the  principle  of  minimum  strain 
energy.  The  resulting  non-linear  equations  are  to  be  programmed  for  the 
computer.  Numerical  results  for  stress  and  displacements  are  to  be  determined. 
(Myron  G.  Parry) 

3231-8605^  T  Materials  Research  Laboratory.  X-ray  Crystal  Structure 
Studies.  The  purpose  of  this  research  is  to  study  the  arrangement  of  atoms 
and  their  thermal  motion  in  single  crystals  using  X-ray  diffraction.  Computer 
programs  include  Fourier  series,  non-linear  least  squares  and  data  reduction 
calculations.   (Galen  Stucky) 

3232-86055  T  Electrical  Engineering.   Investigation  of  Transistor ■ Storage  ■ 
Time.  Transistor  storage  times  will  be  measured  and  correlated  with 
predicted  values.   The  prediction  and  correlation  numerics  will  be  done  by 
the  computer.   (Bruce  Delugish) 
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3233-86056     State  Water  Survey.   Rainfall  Evaluation  Studies.   The  purpose 
of  this  research  proposal  is  to  perform  detailed  and  extensive  analyses  of 
rainfall  data  in  the  midwestern  United  States  and  to  use  the  results  of  these 
analyses  to  establish  techniques  for  the  design  and  evaluation  of  future 
weather  modification  projects,  in  which  the  basic  purpose  is  to  modify  the 
natural  distribution  of  surface  rainfall.   (Robert  Sinclair) 

323^-86057     Entomology.   Ontogeny.   Statistical  analysis  of  ontogenetic 
experiments  with  Coleoptera  (insecta) .   (R.  B.  Selander) 

3235-86058     Housing  Division.   Student  Opinion  on  Selected  Issues.  The 
five  major  characteristics  utilized  in  developing  a  stratified  quota  sample 
must  be  factor  analyzed  in  order  to  ascertain  any  correlations  which  may 
exist  between  these  characteristics  and  selected  responses  on  the  student 
opinion  questionnaire.   (Firley) 

3236-86059  T  Physical  Education  for  Men  and  Graduate  PE .  A  Study  of  the 
Retention  of  the  Effects  of  Weight  Training.   The  problem  of  this  study 
was  to  assess  the  effects  of  successive  and  equal  periods  of  weight  training 
and  detraining  on  the  muscular  performance  of  adolescent  boys.   The  study 
was  initially  concerned  with  the  effects  of  the  training  program  on  selected 
measures  of  isometric  and  isotonic  strength,  muscular  endurance  and  power. 
The  main  purpose  was  to  investigate  the  relative  permanence  of  these  gains 
during  complete  and  partial  cessation  of  training.   (G.  Ewart) 

3237-86061  T  Physical  Education  for  Men  and  Graduate  PE .   Influence  of 
Diversion  on  Repetitive  Performance.   Two  equated  groups  of  10  subjects 
(control  and  experimental).   Five  diversion  treatments  for  four  days/ 
treatment.   Reversal  of  treatments  for  two  more  weeks.   Performance  = 
10  x  100  yard  swims/day/ subject .   (Donald  Van  Rossen) 

3238-86062  T  Materials  Research  Laboratory.   Zinc  Doped  Silicon.   Various 
calculations  concerning  the  effect  of  zinc  doping  on  an  n-type  sample  of 
silicon.   Calculations  concern  temperature,  initial  resistivity,  and  doping 
level  and  their  effects  upon  the  fermi  level  and  the  final  resistivity  of 
the  sample.   (Harry  Rich  Zwicker) 
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11.3  Class  Problem  Specifications 

During  the  second  quarter  of  1968,  22  problem  specifications 
were  submitted  to  cover  all  assigned  problems  on  the  709^-  in  "the  following 
courses . 


J916-8U002     Computer  Science  209 . 


J917-8U003     Sociology  387 


J918-8U005     Sociology  U76. 


J919-8U006     Secondary  Education  1+^9 


J920-8U007     Music  320. 


J921-8U014  Civil  Engineering  215 


J922-8U015  Civil  Engineering  316. 


J923-8U027  Political   Science   329- 


J92I+-8U03O  Vocational  and  Technical  Education  U59. 


J925-85009  Sociology  U08 


J926-85015  Economics  272 


J927-85020  Sociology  U90 


J928-850U7  Geology  U76. 
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J929-86009  Anthropology  355 • 

J930-86012  Mechanical  Engineering  263, 

J931-86013  Mechanical  Engineering  26U , 

J932 -86018  Mechanical  Engineering  kk-3. 

J933-86028  Political  Science  k^O . 

J93U-86037  Civil  Engineering  391- 

J935-86038  Civil  Engineering  262. 

J936-86o^l  Mechanical  Engineering  293, 

J937-86060  Educational  Psychology  Uk-9. 
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12.   GENERAL  DEPARTMENT  INFORMATION 

12.1   Personnel 

The  number  of  people  associated  -with  the  Department  in 
various  capacities  is  given  in  the  following  table: 


Faculty- 
Visiting  Faculty- 
Research  Associates 
Graduate  Research  Assistants 
Graduate  Teaching  Assistants 
Professional  Personnel 
Administrative  and  Clerical 
Nonacademic  Personnel  (Monthly) 
Nonacademic  Personnel  (Hourly) 

TOTAL 


Full- 

Part- 

Full-time 

time 

time 

Equivalent 

20 

3 

21.63 

2 

0 

2.0 

2 

0 

2.0 

17 

93 

65-19 

0 

2 

1.17 

25 

2 

26.25 

25 

0 

25.0 

67 

2 

68.0 

k 

106 

60.1 

162 


208 


271.3^ 


The  Department  Advisory  Committee  consists  of  Professor 
J.  R.  Pasta,  Head  of  the  Department;  Professor  J.  N.  Snyder,  Associate 
Head  of  the  Department;  Professors  K.  W.  Dickman,  M.  Faiman,  L.  D.  Fosdick, 
H.  G.  Friedman,  C.  W.  Gear,  D.  B.  Gillies,  D.  J.  Kuck,  B.  H.  McCormick, 
S.  Muroga,  T.  A.  Murrell,  J.  Nievergelt,  R.  S.  Northcote,  J.  R.  Phillips, 
W.  J.  Poppelbaum,  S.  R.  Ray,  J.  E.  Robertson,  P.  E.  Saylor,  and 
D.  L.  Slotnick. 


-239- 


12.2    Bibliography 

During  the  second  quarter,  the  following  publications  were 
issued  by  the  Laboratory: 

File  Numbers 


(1 


(2 


(k 

(5 
(6 
(7 
(8 

(9 
(10 
(11 
(12 
(13 


Benokraitis,  Vitalius,  "The  Numerical  Solution  of  the 
Steady-State  Transport  Problem  by  the  Discrete  S^  Method 
on  Illiac  IV,"  File  No.  75k,   May  5,  1968. 


n 


Benokraitis,  Vitalius,  "The  Numerical  Solution  of  the 
Eulerian  Hydrodynamic  Equations  on  Illiac  IV,"  File  No.  755, 
May  5,  1968/ 

Benokraitis,  Vitalius,  "Alternate  Storage  Methods  for 
Two-Dimensional  Hydrodynamics  Calculations,"  File  No. 
758,  May  27,  1968. 

Carter,  C.  E.,  "Illinet-Communications  and  Terminals," 
File  No.  76O,  June,  1968. 

Divilbiss,  J.  L. ,  "illiac  III  Component  Locating  System," 
File  No.  761,  June  6,  1968. 

Edgar,  Donald  S.,  "Matrix  Inversion  and  Iterative 
Refinement,"  File  No.  76k,   Juen  27,  1968. 

Gear,  C.  W. ,  "A  Simple  Set  of  Test  Matrices  for  Eigen 
Value  Programs,"  File  No.  751,  April  8,  1968. 

Gear,  C.  W. ,  "The  Control  of  Parameters  In  the  Automatic 
Integration  of  Ordinary  Differential  Equations,"  File  No. 
757,  May  17,  1968. 

Matsushita,  Yutaka,  "Diagnostic  Sequence  Generator  for 
Illiac  IV  PE,"  File  No.  756,  May  7,   1968. 

Matsushita,  Y. ,  "Sparse  Matrix  Inversion  on  Illiac  IV, " 
File  No.  763,  June  2k,   1968. 

McCormick,  B.  H. ,  Schwebel,  J.  C,  "Consistent  Formal 
Properties  of  Binary  Relations,"  File  No.  762,  June  6,  I968. 

Mclntyre,  David  E. ,  "The  Table  Lookup  Problem  Revisited," 
File  No.  752,  April  26,  1968. 

Mclntyre,  David  E. ,  "iterative  Problems  of  Meshes--The 
Equation  of  State  for  Multimaterial  Eulerian  Hydrodynamics," 
File  No.  753,  April  26,  1968. 
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(ik)     Saville,  N.  R. ,  "A  Description  of  System  Specification 

of  OSK:  An  Operating  System  for  Illiac  IV,"  File  No.  750, 
April  8,  1968. 

(15)  Troyer,  S.,  "A  Tranquil  Program  to  Invert  a  Matrix  by 
Partitioning,"  File  No.  jhS,   April  1,  1968. 

(16)  Troyer,  Stephen  R. ,  "Sparse  Matrix  Multiplication," 
File  No.  759,  June,  1968. 


Report  Numbers 

(1)  Baugh,  C.  R. ,  Tbaraki,  T. ,  Muroga,  S.,  "Computational 
Experience  In  All-Integer,  Binary  Variable,  Integer 
Programming  Problems  Using  Gomory's  All-Integer  Algorithm," 
Report  No.  259,  April  h,   1968. 

(2)  Nordmann,  B.  J.,  Jr.,  "Teaching  Machines  and  Programmed 
Instruction:  An  Introduction  and  Review,"  Report  No.  260, 
April  22,  1968. 

(3)  Sameh,  Ahmed,  Han,  Luke,  "Eigen-Value  Problems,"  Report 
No.  258,  April  10,  1968. 


Theses 

(1)  El-Assar,  Rateb  Jaber,  "Kinetic  Study  of  the  Hypersonic 
Flow  Past  the  Lending  Edge  of  a  Flat  Plate,"  (Ph.D.), 
Report  No.  262,  May  1,  1§68. 

(2)  Henschen,  Lawrence  J.,  "Some  New  Results  on  Resolution 
In  Automated  Theorem  Proving,"  (M.S.),  Report  No.  26l, 
May  1,  1968. 

(3)  Nuspl,  Stephen,  J.,  "On  the  Use  of  Finite  Field  Based 
Modeling  In  Polynomial  Manipulation,"  (Ph.D.),  Report 
No.  263,  June  1,  1968. 

(k)  Richardson,  Fontaine  K. ,  "Graphical  Specifications- of 
Computation,"  (Ph.D.),  Report  No.  257,  April  10,  1968. 
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12.3   C olio qui a 


"A  Notation  for  the  Description  of  a  Computing  Environment, " 
by  Dr.  William  A.  Wulf,  Department  of  Applied  Mathematics 
and  Computer  Science,  University  of  Virginia,  Charlottesville, 
Virginia,  April  5,  1968. 

"What  a  Sophisticated  User  Expects  in  a  Well-Designed  EDP 
System,"  by  Mr.  John  A.  Gosden,  MITRE  Corporation,  Bailey's 
Crossroads,  Virginia,  April  15,  1968. 

"On  the  Performance  and  Modelling  of  Time  Shared  Systems, " 
by  Professor  Bruce  Arden,  University  of  Michigan,  Ann  Arbor, 
Michigan,  April  22,  1968. 

"Complete  Sets  of  Logic  Elements  Sufficient  for  Network 
Realization, "  by  Professor  K.  Naemura,  Department  of  Computer 
Science,  University  of  Illinois,  Urbana,  Illinois,  April  29, 
1968. 

"Time  Sharing,"  by  Dr.  L.  R.  Roberts,  Advanced  Research 
Project  Agency,  Washington,  D.C.,  May  6,  1968 . 

"An  Implementation  of  Process  Creation,  Termination  and 
Interprocess  Communications,"  by  Dr.  Robin  H.  Kerr,  General 
Electric  Company,  Schenectady,  New  York,  May  13,  1968. 

"Introduction  to  Computer  Graphics,"  by  Dr.  Andries  Van  Dam, 
Applied  Mathematics  Department,  Brown  University,  Providence, 
Rhode  Island,  May  20,  1968. 

"Use  of  Time-Sharing  as  an  Educational  Tool  at  Dartmouth 
College,"  by  Dr.  Neal  Weidenhofer,  Dartmouth  College, 
Hanover,  New  Hampshire,  May  27,  1968. 
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12.1+   Drafting 

During  the  second  quarter,  a  total  of  6*+2  drawings  were 
processed  by  both  drafting  sections: 


General 


Large  Drawings 

38 

Medium  Drawings 

72 

Small  Drawings 

83 

Layout  s 

2 

Report  Drawings 

80 

Change  Order  Drawings 

79 

Miscellaneous 

l 

TOTAL 


355 


Pattern 
Recognition 

115 

69 

56 

o 

0 

^7 

o 

287 
(M.  Goebel  and  J.  Otten) 


12 .5   Shops '  Production 

Job  orders  processed  and  completed  during  the  second  quarter 
of  1968  are  as  follows : 

AEC  1018 


AEC  11+69 


Other 


31 

25 

15 

27 

26 

k 

19 

21 

2 

5 

29 

12 

13 

21 

3 

Machine  Shop 
Electronics  Shop 
Photo  Lab 
Chemical  Shop 
Layout  Shop 

Wiring  of  229  standard  printed  circuit  boards  during  this  period, 
accounted  for  2,235  diodes,  785  transistors,  and  169  integrated  circuits. 

(F.  P.  Serio) 
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